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PREFACE 


The study of life in deep-sea trenches, i.e., at the maximum depths of the ocean that cover 
a 5-kilometer range, from 6 to 11 km, essentially began less than four decades ago. Before 1948, 
the question of the actual possibility of the existence of life at such depths was unresolved. 
Starting in 1948, research on the animal world in the greatest ocean depths began to develop very 
intensively. The greatest advances were made in the last quarter of a century in the development 
of equipment used for this research, and in addition to traditional methods of collecting deep-sea 
animals, basically new methods of studying them began to be applied. 

Soviet expeditions had the greatest success in studying the fauna of deep-sea trenches, 
primarily on the research vessel Vityaz, that made regular studies in the Pacific and Indian Ocean 
trenches for over a quarter of a century starting in 1949. The year-round Danish expedition on the 
ship Galathea also made a major contribution to the study of life in the trenches. It made the first 
biological studies in five deep-sea trenches. American expeditions in the last decades have made 
great advances in studying life in the trenches on several research ships using the latest methods of 
deep-sea oceanography. 

Academician Lev Aleksandrovich Zenkevitch was the creator and organizer of this trend of 
research in our country and the leader of a number of deep-sea expeditions on the vessels Vityaz 
and Akademik Kurchatov. Professor Anton Bruun was the organizer and leader of the expedition 
on Galathea. 

It became clear back in 1954-1956 that the fauna in the deep ocean troughs was so unique 
that the depths over 6-7 km should be isolated into a special zone in the system of vertical 
biological zonality of the ocean and it was called ultra-abyssal [Zenkevitch et al., 1954, 1955] or 
hadal [Bruun, 1956a; Wolff, 1960]. The separation of this zone and its great originality were 
further substantiated as the result of the generalization of new data [Beliaev, 1966b, 1972; Wolff, 
1970]. 

The existence of life at all depths of the ocean has been proven by now; there is no doubt 
about separating the trench depths into a special vertical zone of the ocean and it has been 
accepted by the overwhelming majority of researchers on life in the ocean depths. 

The author of this monograph published the book Benthic Fauna of the Greatest Depths of 
the World Ocean in 1966 that correlated the information that had been accumulated by then 
regarding life in deep-sea trenches, the composition of the benthic population at depths over 6,000 
m numbering slightly less than 300 species of multi-cellular animals, and drew conclusions about 
the laws governing the vertical and geographical dissemination of ultra-abyssal fauna, its origin 
and evolution. In a number of subsequent publications I correlated the data regarding the pelagic 
and bottom-dwelling fauna of the ultra-abyssal zone. I stated considerations about the age of the 
deep-sea fauna, including the fauna in the trenches and substantiated the zoogeographical status of 
the trenches as independent ultra-abyssal provinces, etc. 

After the publication of the 1966 summary, Soviet and American expeditions also made 
biological studies in many trenches whose animal world had heretofore remained completely 
unstudied. The Vityaz made a special detailed study of the Kuril-Kamchatka trench, the American 
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expedition PROA on the research vessel (R/V) Spencer F. Baird obtained thousands of 
photographs of the bottom of several trenches with the animals living on it or near it, and the 
American expeditions on the ship Thomas Washington obtained new data on life at the maximum 
depths of several trenches based on descents to the bottom of photo-controllable bait and the use 
of traps with bait. 

Systematic processing of animals collected in the trenches previously and those newly 
obtained by expeditions by different countries continued intensively. Numerous new taxons of 
species and genus ranks were described, and in several cases, even new families. Underwater 
photographs revealed a new group of animals of an order or class [Lemche et al., 1976] whose 
representatives were already known from photographs from several areas of the World Ocean, but 
had not yet been in human hands. The number of available species analyses of multi-celled 
animals known from depths of over 6,000 m more than doubled and approaches 700. All the 
publications that contain this information are distributed among numerous Russian and foreign 
periodicals or individual collections; although processing of the animals collected in the trenches 
is still underway (and probably will continue for another decade). I believe that it is necessary to 
correlate and sum up the accumulated diverse information about life in the deep-sea trenches. 

Consequently, it was the objective of the author of this book to combine the information 
regarding biological research conducted in deep-sea trenches by the expeditions of various 
countries and, if possible, to compile complete lists of the currently defined animal species that 
populate the trench depths, with an indication of the vertical and geographical dissemination of 
each species and the published sources upon which this information was based. 

The objective set by the author also included, if possible, a correlation of all these data and 
detection of the features inherent to both the ultra-abyssal fauna as a whole, and the fauna of 
individual trenches, as well as the laws governing the distribution of the trench fauna. 

The geologists link the concept of "deep-sea trench" not only with the depth, but also with 
the common nature of the origin of the corresponding geomorphological formations. The deep-sea 
trenches, therefore, sometimes include certain trenches from depths somewhat less than 6 km. I 
will not discuss these trenches and their population. 

From the very beginning of isolation of the special ultra-abyssal or hadal zone, the 
transitional nature of the fauna in the 6,000-7,000 m level has been repeatedly noted between the 
fauna of the ocean floor abyssal depths and the trenches proper [Zenkevitch et al., 1955; Wolff, 
1960, 1970; Beliaev, 1966b, 1972; et al]. To a certain measure, I have therefore conditionally 
limited the discussion of the deep-sea troughs and their fauna to the depths below the isobath 
6,000 m. It is the depths over 6,000 m that are generally confined to the deep-sea trenches, and 
only as an exception individual drops of somewhat over 6,000 m are encountered in the deep-sea 
ocean floor troughs. 

In the further discussion of the topics related to the vertical distribution of life in the ocean 
my basis was the system of vertical biological zonality developed by a team of authors from the 
USSR Academy of Science Institute of Oceanography that was published in 1959 (see [Beliaev et 
al., 1959; Vinogradova, 1969c). According to this system I am adopting the following divisions 
for the benthic fauna: sublittoral zone, depths from 0 to 200 m (transitional level between the 
sublittoral and bathyal from 200 to 500-1,000 m), bathyal zone from 500-1,000 to 3,000 m, 
abyssal zone 3,000-6,000 m (upper abyssal 3,000-4,500 m, lower 4,500-6,000 m), ultra-abyssal or 
hadal zone of depth over 6,000 m. These boundaries, as noted by the author of this system, are 
significantly conditional, and all the zones are interrelated by transitional levels whose range may 
vary in different regions of the ocean and for different taxonomic animal groups. 
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Appendix I gives information regarding the biological research conducted by different 
expeditions in deep-sea trenches, about the gathering of animals, filming of them on the bottom or 
observations of them made from underwater manned vessels. 

Appendix II (Tables 1-26) lists the animals of different taxonomic groups, from Protozoa to 
fish as defined from the deep-sea trenches. When any group of animals was known from depths 
over 6,000 m by only one or a few species, information about them was not included in the 
Appendix II lists, but were discussed in the text in the chapter regarding the taxonomic 
composition. The animal lists included not only already published definitions of species, but in a 
number of cases, also unpublished preliminary definitions that were kindly provided to me by 
Specialists in various taxonomic groups of animals who are processing collections of the Soviet 
expeditions. The surnames of the authors of these definitions are indicated in the "Source" column 
of the Appendix II tables. I am sincerely grateful to all the individuals who provided me with this 
data. 

During the many years of working on the study of the trench fauna and deep-sea fauna of 
the ocean in general, I repeatedly discussed many questions and consulted with my colleagues, 
mainly from the Institute of Oceanography and the Zoological Institute of the USSR Academy of 
Sciences: A. P. Andriashev, B. Ya. Vilenkin, N. G. and M. Ye. Vinogradov, G. B. Zevina, O. N. 
Zezina, A. V. Ivanov, V. M. Koltun, R. Ya. Levenstein, V. V. Leont'yeva, N. M. Litvinova, V. Ya. 
Lus, A. N. Mironov, L. I. Moskalev, K. N. Nesis, M. N. Sokolova, A. A. Shileyko, as well as T. 
Wolff (Zoological Museum, Copenhagen). 

The work whose results are covered in this book began jointly with my teacher, L. A. 
Zenkevitch, who passed away long ago, and my colleague and friend, Ya. A.Birstein. I also 
remember with gratitude the deceased V. G. Bogorov and Ye. M. Kreps and their constant friendly 
interest in my work. I am extremely grateful to Ye. M. Kreps for support of my views on the role 
of hydrostatic pressure as an ecological factor, and for statement of his opinions on this topic in a 
letter whose excerpts I cite in the book. 

Joint work on studying trench fauna during trips on Vityaz also links me to many of these 
individuals. 

During preparation of the book for print, L. I. Moskalev, G. V. Agapova, A. V. Gebruk, D. 
L. Ivanov, O. Yu. Pchelin and A. V. Smirnov provided major assistance in preparing the maps, 
graphs and other illustrations, as well as the bibliography and refining the bibliographic data. 

I am deeply grateful to all of the aforementioned individuals. Without the constant support 
and friendly assistance of many of them I would hardly have been able to complete preparation of 
this book for print. 
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Chapter 1. 
DEEP-SEA TRENCHES 
AND THEIR CHARACTERISTIC ENVIRONMENTS 


DISTRIBUTION OF TRENCHES IN THE OCEAN, 
THEIR DEPTHS AND ORIGIN 


Depths of over 6,000 m are mainly confined to the deep-sea trenches, although individual 
depressions to depths 6-7 km, rarely to 7.5 km, are encountered in deep-sea troughs of all oceans 
except the North Arctic. Depressions deeper than 6,000 m are usually encountered in ocean 
troughs in the form of separated, small-sized spots, but sometimes they may occupy extensive 
spaces of the trough floor which is especially characteristic for the northwest trough of the Pacific 
Ocean. The total area of the regions with depths over 6 km is very small compared to the area 
occupied by the abyssal depths (3-6 km). The first are only slightly over 1.5% and the second 
about 76% of the area of the World Ocean. 

There are currently 37 known deep-sea trenches, the majority of which (28) are located in 
the Pacific Ocean, forming its periphery, and a few in the Atlantic (5) and Indian (4) Oceans 
(Table 1, Figs. 1-12). According to the currently most accepted hypothesis of lithospheric plate 
tectonics, the development of marginal trenches located along the coastal continents or island 
curves is explained by the subduction of the ocean lithospheric plates on the boundaries of their 
collision with the neighboring plates (usually bearing continents). During submersion of the edge 
of one plate under the other a deep-sea trench is formed (see Fig. 16). All 9 of the deepest 
trenches with similar depths about 9-11 km are located in the western half of the Pacific Ocean. 

Comparatively few trenches of another type, trench-fault, are also formed on the 
boundaries of the lithospheric plates, but usually at a great distance from the continents in the area 
of the rifts, i.e., zones linked to the formation of underwater mountain chains and spreading, 
separation towards the neighboring lithospheric plates as a result of elevation and eruption to the 
surface of the ocean bottom of substance of the upper layer of the Earth's mantle (asthenosphere). 
As a result of the nonuniformity of this process, cross chain faults are formed that in some cases 
result in the development of deep-sea trench-faults (for more detail about plate tectonics see, e.g.: 
(Menard, 1971; Shepard, 1973; Russian translation Shepard, 1976; Sorokhtin, 1974]). The trench- 
faults include the Pacific Ocean: Imperator, Mussau, Lira, Vityaz and Hjort; in the Indian Ocean: 
Vema, East Indian and Diamantina; in the Atlantic Ocean: Cayman and Romanche. All the other 
trenches are classified as marginal and mainly related to subduction processes. However, the 
structure of the trenches and the nature of their relief are severely complicated because of repeated 
secondary tectonic disruptions, the development of faults and shifts in them such as grabens, 
uplifts, lateral shifts, etc. 

Table 1 gives a list of the deep-sea trenches and the main ocean troughs with an indication 
of their greatest depths, the biological studies made in them and the research vessels that 
performed this work. The numbers in Table 1 correspond to the numbers on the schematic map 
(see Fig. 1) which shows the location of the trenches and the greatest depths of the ocean troughs. 
The names of the trenches and troughs and their maximum depths are given per the map data 
[Atlantic 
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TABLE 1. 

REGIONS OF THE WORLD OCEAN WITH DEPTHS 
OVER 6,000 m , COLLECTIONS MADE IN THEM 
OR OBSERVATIONS OF ANIMALS 
(COORDINATES AND DEPTHS OF STATIONS 
ARE GIVEN IN APPENDIX I) 


Trench or trough Greatest depth, m Range of depths Number of catches Research vessels, 
from which benthic | or observations years of operation 
or bottom-dwelling 
animals were 
obtained or observed 

a ae ee ne ee 


Pacific Ocean 


ae eee 
[ie oe ee ee ee ee a ee PC OCI 9 ee ee ee 8 
Aleutian 7822 6296-7286 8T, 4B, Vityaz, 1955-1969 
Thomas 
Washington, 1970 


1B 
Kuril-Kamchatka 9717 6080-9530 26T, 5B Vityaz, 1949-1966 


3. 8412 6156-7587 Challenger, 1875 
Vityaz, 1954-1976 
Riofu-Maru, 1981 
Q Hakuho-Maru, 1981 
if 9810 6770-9750 Vityaz, 1955-1975 
O-several Archimede, 1962, 
submersions 1967 


6660-7450 
9156 6330-8540 


7. 110022 6580-10910 Vityaz, 1958, 
1975** 
Trieste, 1960 
Catches of Thomas 
amphipods on bait Washington, 1975 
1T 


8850 7190-8720 
T 


8069 7000-8042 P-1 station Spencer F. Baird, 
1962 
2 Vityaz, 1975 


Philippine 10265 6100-10210 3T, 1B Galathea, 1951 
9T, 6B Vityaz, 1973, 1975 
2B, catch on bait Thomas 
and filming of Washington, 1975 
animals collected on 
bait (at several 
stations) 


Vityaz, 1973, 1975 
7208 


6881 ees See 


8320 7057-8260 


9103 6920-9043 Galathea, 1951 
Vityaz, 1957 
Spencer F. Baird, 


6135 
8487 ee eel 





Hines) es 1962 


New Hebrides —9$-—— 6680-6830 Vityaz, 1958 
i station Spencer F. Baird, 
1962 






11 
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TABLE 1 (continuation) 






pts et ee 
Tonga 10882 6600-10687 1T Albatross, 1899 
4T, 2B Vityaz, 1957, 1970 







(Guatemala) 
animals collected on 


Chile 6010-7720 
Washington, 1972 
bait oy 7 stations) 


Mendeleyev, 1976 
Northwest trough 6987 6010-6340 3T, 7B Vityaz, 1955-1968 
ae Soyo-Maru, 1978- 
1980 
Kayo-Maru 
Northeast trough 6741 6017-6282 2T, 1B Vityaz, 1955, 1958 
3T, 2B Thomas 
Washing gton, 1970 


Kermadec 10047 6180-10015 6T Galathea, 1952 
——————— Vityaz, 1958 
parent 6364 











oe P-2 stations 
15 T, 2B, P-2 
stations 

2T, 3B 


Eltanin, 1962 
Anton Bruun, 1965 














Akademik 
Kurchatov, 1968 
Dmitriy 
Mendeleyev, 1972 
Eltanin, 1962 
Akademik 
Kurchatov, 1968 
Thomas 















2T, 2B 











Photographs of 






WI WI]W] Ww Ny N NX NIN 
AON] — =) ~ an ne 


rea Mae ag ene 
West hdarin Gough = [eon = ee 
| Philippine trough 17559) 





Indian Ocean 


4 






4 


WT Wpoo 


Vema 6160-6300 1T Akademik 
Kurchatov, 1967 
North Australian trough 6240 


6335 a eet 
fee 
ee 

| West Australian trough | 6500. 
ee See 
aaa 


6433-7160 2T, 1B Galathea, 1951 
4T, 2B Vityaz, 1959, 1962 
7102 
Australi Antaric trough 


Atlantic Ocean 








































Puerto Rico 8742 6000-8330 1T Albatross-2, 1948 
Vema, 1959 
: Cheyn, 1962 
O-2 submersions Archimede, 1964 
1T Dmitriy 
Mendeleyev, 1969 
over 8T John Elliott 
Pillsbury, 1969, 
1970 
4T, 2B Akademik 
Kurchatov, 1973 
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TABLE 1 (end) 


3 ie AS 5 i nn 6 | 
John Elliott 
Pillsbury, 1967, 
1975 
Akademik 
Kurchatov, 1963 


Romanche 6330-7600 - i Calypso, 1956 
a i Cheyn, 1961 
: Akademik 
Kurchatov, 1967, 
1972 


South Sandwich 8248 6052-8116 3T, P-3 stations Eltanin, 1963 
ST, 2B Akademik 
Kurchatov, 1971 


South Orkne at se 
North American trough 6591 fi ee we = 29] 


ae eee 
}48, Sen Cee 
Keldysh, 1981 
1901 
Ae 
79 | Vema, 1959 


45. 
47. 
6537 espe 

Vema, 1959 
GSO = 8c i 
[OO T= nen ee = 
Kurchatov, 1971 
*T - trawl lines, B - bottom grab, L - lead-line pipe test, O - bathyscaphe observations, P -bottom 
photographs with animals. 
**Vityaz in 1957 also made two trawlings at depths about 9,000 and 10,920 m which produced rocky or 
muddy sediments, but no animals were caught [Birstein et al., 1958]. 
*** In February, 1968 the research vessel Ob' registered three times to the east of the South Orkney 


Islands depths 7,200, 7,240 and 6320 m [Vaygachev, 1968]. Successful trawling was conducted in the 
South Orkney trench deeper than 6,000 m in March 1989 by the research vessel Dmitriy Mendeleyev. 





Ocean 1:20 million, 1974; Pacific Ocean 1:25 million, 1976; bathymetric map of the World Ocean 1:40 
million, 1977; Indian Ocean 1:15 million, 1979] and publications [Vaygachev, 1968; Mikhaylov, 1970; 
Faleyev et al, 1977; Leont'yeva, 1985]. Data on the catches of benthic animals are given for Soviet 
expeditions based on initial materials and for the other expeditions the sources are indicated in Appendix 
I.. 


Figures 2-12 show the contours of the majority of the trenches at the isobath 6,000 m (mainly per 
the World Ocean map of scale 1:10 million [GEBCO, 1984]; the eastern part of the Cayman trench is 
missing on this map and is given approximately per the smaller-scale maps; Hjort trench per [Zhivago, 
1978]. These same figures show the stations at which biological work was performed. 
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Figure 1. Distribution of Depths over 6 km in the World Ocean 
The numbers correspond to the trenches and troughs in Table 1. 
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Figure 2. Aleutian Trench 
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Key: 


Conventional designations of the research vessels whose stations are indicated in Figs. 2- 


Ley 


. Vityaz 

. Akademik Kurchatov 
Dmitriy Mendeleyev 

. Akademik Mstislav Keldysh 
. Galathea 

. Challenger 

. Princesse Alice 

. Albatross 

. Calypso 

10. Trieste bathyscaphe 

11. Archimede bathyscaphe 
12. underwater research vessel Nautilus 
13. Albatross 

14. Vema 

15. Spencer F. Baird 

16. Eltanin 

17. Chain 

18. Anton Bruun 

19. John Elliott Pilsbury 
20. Thomas Washington 
21. Gillis 

22. Riofu-Maru 

23. Soyo-Maru 

24. Hakuho-Maru 

25. Kayo-Ivru 
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Puc. 2. AneytcKuit xen06 


Ycnosusie OGU3HAYEHHA JKCNENHUMOHHBIX CYQOB, CTAHWMH KOTOPBIX NOKS3AHbI Ha pHe. 2—12: J — "BuTA3b”; 2 — ”"Axagemuk Kypyatos”; 3 — "JimuTpHit Men- 
nenees”; 4 — *Axanemuk Mctucnas Kenge”; 5 — "Tanatea”; 6 — "Yennennxep”; 7 — "Iipunyecca Anuca”; 8 — *AnpOatpoc-2; 9 — ’Kanumco”’; 10 — 6a- 
tuckad "Tpuect”; 11 — Gatuckad "Apxumen”; 12 — NopBopHoe uccreMoBaTenbcKOe CYDHO "Haytunye”; 13 — "AnbGatpoc”;: 14— "Buma”’; 15 — ”Cnen- 


cep ®. Bapn”; 16 — "Hnrenun”; 17 — "Uein”; 18 — ’Anton Bpyyn”; 19 — "Ti«Kon Jnnnotr Tunc6spn”; 20 — ’Tomac Baumurron”; 21 — "Z>xwuinc’’?; 22 — 
”Puody-Mapy”; 23 — *Coito-Mapy”; 24 —’*Xaxyxo-Mapy”; 25 — "Kaito-Hapy” 
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Figure 3. Kuril-Kamchatka Trench 
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Puc. 3. Kypwo-Kamyatcxuit xen06 
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Figure 4. Japan and Izu-Bonin Trenches and 
Northwest Trough of the Pacific Ocean 
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Puc. 4. Anounckutt x No3y-b onnHcKHA xKe06a x Cepepo-3ailagHad KOTNOBHHAa THxoro OKeaHa 


YCJIOBHA BHEWHEM CPEIbI 


YcnoBHA, pH KOTOpbIX OGOHTAaIOT OKHBOTHEIC B rlyGOKOBOTHBIX 2KeI06ax, B HEKOTOpBIX 
OTHOWeHHAX BecbMa CXOJIHBI C YCIOBHAMH Ha aOHccasIbHbIx MtyOuHax, HO Hapslly c 3THM 
XapakTepH3ylOTCA H pAIOM cBoeoOpa3HBIX YepT, C OMHOH CTOPOHBI OrpaHHWHBaloulHx BO3- 
* MOXKHOCTb CYWECTBOBaHHA B >Kem06aX MHOFHX 2KMBOTHBIX (ocoGeHHO Ha HX HaHOouIbUIHXx 
rmy6uHax), C ApyroiH — GnarompuATcTByrwlx Gonee O6WIBHOMy KOMIHYeCTBeHHOMY pa3- 
BHTHIO X%H3HH, YeM Ha l0ke OKeaHa. 


TEMIIEPATYPA 


Temmepaty pHBIe yCOBHA Ha rly6uHax Goslee 6 KM OTIMWAIOTCA HCKIIIOUNTENIBHOH CTaOWIb- 
Hoctbio. Cy MO HMeIOLUMMCA TaHHBIM, TeMiepaTypa Ha rly6HHax oT 6 No 11 KM B pa3HBIX 
»xen06axX H3MeHAeTCA B Mpemenax oT —0,27 no +4,49° (ra6n. 2). O6umit pasmax H3MeHeHHit 
TemMepaTypbI BO BCei yibTpaaGuccambHO 30He COCTaBIAeT, TaKHM O6pa30M, MeHee 5°, 
MpH¥eM OH MOMHOCTBIO yK1aqbIBaeTCA B WHalla30H H3MCHeEHHM TeMIlepaTy pbl Ha aGHCCaIbHBIX 
riyOuHax pasvIHYHbIX paioOHoB oKeaHa. Eoin 2xe HCKIIIOWHTS oKeN06a Banya w Kaiiman, Bbyle- 
JIAIOWUIMeECH CpeqH Wpyrux x*xe060B HaHGoslee BbICOKOH TemMepaTypoii, H HaHGomee XONOMHO- 
BODHBIM cyGaHTapKTHyeckHit HokHo-CaHBHyeB 2xe106 c OTpHUaTeIbHOM TeMMepaTy pol BOsEI, 
TO ld BCexX OCTANbHBIX >KeN060B WHaNa30H H3MeHeHH TemMMepaTypbI COcTaBAT IHL 2°. 
B mpenenax xe OTDeIbHEIX 2Ke060B TeMMepaTypa H3MeHAeTCA elle MeHbIe, H Ha BCex 
rmy6vnax oT 6 00 1] KM HH B OFHOM H3 2KeI060B €e H3MeHEHHA He NpeBbnuar 0,9°. 

: 13 





ENVIRONMENTAL CONDITIONS 


The conditions under which animals live in deep-sea trenches, in certain respects are very similar 
to the conditions at abyssal depths, but they have additional features and a number of unique 
characteristics that, on the one hand, limit the possibile existence in the trenches for many animals 
(especially at the greatest depths), and on the other hand, are favorable to a more abundant quantitative 
development of life than on the ocean floor. 


TEMPERATURE 


The temperature conditions at depths over 6 km are exceptionally stable. Based on the available 
data, the temperature at depths from 6 to 11 km varies in different trenches from -0.27 to +4.49° (Table 
2). The overall scope of temperature changes in the entire ultra-abyssal zone is thus less than 5° and it 
occurs completely in the range of temperature changes at the abyssal depths of various ocean regions. If 
we exclude the Banda and Cayman trenches that have the highest temperature among the other trenches, 
and the coldest sub-Antarctic South Sandwich trench with negative water temperature, then the 
temperature change range for the remaining trenches is only 2°. The temperature within individual 
trenches changes even less, and at all depths from 6 to 11 km, its changes do not exceed 0.9° in any of the 
trenches. 
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Figure 5. Ryukyu, Philippine, Palau, Yap, Mariana, Volcano Trenches, Philippine and East Mariana Trough 
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Figure 6. New Britain, Bougainville, Santa Cruz, New Hebrides and Vityaz Trenches 
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Puc. 6. Keno6a Hopo-bputanckuit, ByrenBuneckui, Canta-Kpyc, Hoso-Fe6puackuit H BuTa3b 
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Figure 7. Tonga and Kermadec Trenches 
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Figure 8. Peru and Chile Trenches 
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Puc. 7. Keno6a Toura u Kepmanek 


Puc. 8. Keno6a epyancxnit nh Ynnuitcknit 


XapaktepHoe ia rny6uH Gonee 6 KM ABMeHHe — MocTefMeHHOe MOBbILIeHHe TeMmepaty pbl 
lO Mepe yBelIHYeHHA ryOuHEI, O6ycnoBneHHoe yBenHYeHHeM WaBeHHA (anHaGaTHYecKoe 
MOBbILeHHe TeMnepatypbl). Ilostomy rny6xxe 6 KM TeMMepatypa BOE Bcerfa HeCKOJIBKO 
Bbule, 4M B aOHCCaNH TOTO 2Ke patOHa OKeaHa. , 

IipH cpaBHeHHH TeMllepaTypbI B pa3HbIx %Kem0Gax Ha CXOMHBIX rmyOuHaX BHIHO, TO, 
Kpome cyOaHTapKTHYeckuXx 2xe060B lOxHo-CangBuyesa H Xbopt, HaHGollee XONOMHOBODHEI- 
MH ABIGIOTCA 2KeTI06a Kepmanek, Toura 4 ABaHCKHi, 410 OGbACHAeTCA HaMOoNbWe DOcTyN- 
HOCTBIO 3THX 2KeNOGOB AVIA MpOHHKHOBeHHA B HHX XONOMHBIX MityOMHHbIX aHTapKTHYeCKHX 
Bon. HanGonee BbIcoKad TemmepaTypa cBOlicTBeHHa >»xem06am KaiimaH u Banya. O6a 9TH 
oxen06a OTHeNeHBI OT OTKpbITBIX paitoHOB COOTBeTCTBeHHO ATMaHTHYecKOro HIM MnpHitcKoro 
4 THXOLO OKeaHOB OTHOCHTesIbBHO MeJIKOBOTHBIMM MIposIMBaMH c riy6HHaMu, He MpeBbILalo- 
WHMH Iy6uH GatvanbHot 30nHnI. Tlostomy B 3TH 2xxem06a He MOryT MpoHHKaTb xomonHEIE 
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Depths over 6 km have a characteristic feature of a gradual rise in temperature as the depth 
increases due to a rise in pressure (adiabatic temperature rise). Water temperature below 6 km is 
therefore always somewhat higher than in the abyssal of the same ocean region. 
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It is apparent from a comparison of the temperature in various trenches at similar depths that, 
except for the sub-Antarctic trenches of South Sandwich and Hjort, the coldest are the trenches of 
Kermadec, Tonga and Yavan due to the greatest accessibility of these trenches to the penetration of cold, 
deep Antarctic water. The highest temperature is inherent to the Cayman and Banda trenches. Both of 
these trenches are separated from open regions respectively of the Atlantic or Indian and Pacific Oceans 
versus the relatively shallow straits with depths below the bathyal zone. Cold 
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deep water of Antarctic origin therefore cannot enter these trenches, and the sources of deepwater 
formation in these trenches are apparently limited to the local regions in which they are located. Due to 
the isolation of these trenches to the shallow thresholds from the open ocean abyssal zone, they may be 
called "pseudo-hadal" by analogy with the names "pseudo-bathyal" and "pseudo-abyssal" as understood 
by A. P. Andriashev [1979]. 

The Bougainville trench (and, apparently, other Coral Sea trenches) is characterized by somewhat 
higher temperature versus the other trenches, which is also probably explained by the relatively low 
accessibility of the Coral Sea basin to the deep waters of Antarctic origin [Leont'yeva, 1985]. 


Figure 9. Northwest (A), Northeast (B) and Central (C) Pacific Ocean Troughs 
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Puc. 9. Cesepo-3sanagHaa (A), Cepepo-socrounaa (5)  Llentpasmuas (8B) KOTNOBHHEI THXOrO OKeaHa 


InyOHHHble BOL aHTaPKTHYeCKOLO MpOHCXO2MeHHA HK HCTOUHHKH POpMHNpOBaHHA M1y6HH- 
HBIX BO, 3THX »%e0G60B, BHIMMO, OrpaHHweHbl JOKaIbHBIMH paHOHaMu, B KOTODpbIX OHH 
pacnosloxeHbl. BonecTBHe W301 AHH ITHX *KeNOGOB MesIKOBOTHBIMH NOporaMu OT OTKpbITOH 
oKeaHHYeckoH aGuccanw K HHM MOxHO GbDIO Obl IpHMeHHTb Ha3BaHHe "NCeBOXaaIbHBIe” 
NO aHaOrHH C Ha3BaHHAMM "TiceBQoOOaTHab” wu "NceByoabuccanb” B NoHiMaHuM ATI. Ang- 
puauesa [1979]. 

M3 gpyrux oxen060B HeckombKo Oollee BbICOKOH TemMilepaTypow xapaktTepu3yetca Byren- 
BWIBCKHH >KeI06 (H, BHOMMO, Mpyrve x%xeno6a Kopannoporo Mops), ¥T0, BeposmTHO, Takxe 
OGbACHACTCA OTHOCHTeNbHO Maslow HocrymHoctTs10 OaccetiHa Kopannosoro Mops aia riyO6nn- 
HBIX BOD, aHTapKTH4ecKOro Mponcxoxqenua [Jleontbewa, 1985]. 


CONEHOCTbB 


Tlo MHOrOWICheHHBIM H3Me peHHAM, MpoBefeHHbIM BO MHOFHX 2Ke06ax (WaHHble pa3HbIX 
SKCNeqMIMH CyMMHpoBaHbI B cBopKe [Jleontbepa, 1985]), coneHocts Ha rmy6uHHax OT 
6 mo 10 km nmpakTH4ecKH He OTMHYaeTCA OT HOPMaIbHOH OkeaHHYecKOH. B nopaBsiAouleM 
6obUMHcTBe >xxem060B OHa cocTaBliaet OKONO 34,7% 9 c KONebaHHHMH OT 34,64 nO 
34,819. Camad HH3Kad ComeHOCTS O6Hapy>xeHa B xKem06e Batata — of 34,58 20 34,6740. 
Zina .xeno60B, pacnomoxKeHHbIX B TponmHyecKOH ATMaHTHKe, xapaKTepHO He3HauHresbHOe 
NOBbLUeHHE COJIEHOCTH M10 cpaBHeHHio C ApyrHMu oKem06amu: B oKem06e PomaHut — or 34,67 
DO 34,96%/o0, B Hyspro-Puxo — 34,80—34,89% 9 4 HaHOonee BEICOKaA B 2xKeNOGe KaitmMaH — 
34,99—-35,00%oo. Kak BHOHO M3 9THX UHp, H3MeHeEHHA COmeHOCTH Ha BCex rmy6HHaXx ybTpa- 
aGOuccanu B GouIbLuMHcTBe 2KeN060B cocTaBiaHoT MeHee 0,299, HO Make C yYeTOM K paHHX 
noka3areleh B *en0G6aX c OTMMUAIOWIeHCA COMeHOCTHIO OHH He mpeBbmuaioT 0,425 9. Takue 
H3MeHeEHHA COMeHOCTH He MOFyT OKa3bIBaTb BIIMAHHA Ha pacipocTpaHeHHe axe HaKGosiee 
CT€HOFaIHHHbIX MO PCKHX OpraHH3MoB. 


KHCIIOPOD, 


CopepxaHve pacTBOpeHHOrO B BOe KHcCIoOpoya Ha Bcex rmyOunax ot 6 no 10 km nop 
BepXeHO 3HAaWHTeIbHBIM KONIeGaHHAM B pa3HbrX 2Ke06aX HW MaKe To H3Me peHHAM, ITpoBeyeH- 
HBIM B pa3HOe BpeMA WIM B pa3HbIX yUacTKax OMHOFO H TOTO 2Ke 2KeM06a (aHHbIe pasHbix 
3KCNeqHUHH CyMMHpoBaHBI B cBogKe [Jleontbesa, 1985]). YaacrKoB c HePHUHTOM KHcIIO- 
pola B TIpHHOHHOM cil0e BOI Ha yibrpaaGHccanbHBIX rny6uHax 0 CHX Nop HH pa3y OGHapy- 
%*eHO He Oppo. HanGonee BBICOKHM coe pxaHHeM O, XapakTepH3ylorcaA cyOaHTapKTHYecKHe 


2. Jax, 1380 v 








SALINITY 


Based on numerous measurements made in many trenches (the data from different expeditions are 
summarized in [Leont'yeva, 1985], the salinity at depths from 6 to 10 km essentially does not differ from 
the normal ocean levels. In the majority of the trenches, it is about 34.7 0/00, fluctuating from 34.64 to 
34.81 0/00. The lowest salinity was found in the Banda trench, from 34.58 to 34.67 0/00. The trenches 
that are located in the tropical Atlantic are characterized by a slightly higher salinity versus the other 
trenches: in the Romanche trench from 34.67 to 34.96 0/00, in Puerto Rico 34.80-34.89 0/00, and the 
highest in the Cayman trench, 34.99-35.00 0/00. It is apparent from these numbers that salinity changes 
at all depths of the ultra-abyssal in the majority of the trenches are less than 0.2 0/00, but even taking into 
consideration the extreme indicators in the trenches with distinguishing salinity, they do not exceed 0.42 
0/00. These salinity changes may not affect the dispersion of even the most stenohaline marine 
organisms. 


OXYGEN 


The content of oxygen dissolved in water at all depths from 6 to 10 km is subject to extreme 
fluctuations in various trenches and even based on measurements made in different seasons or in 
different sections of the same trench (the data from various expeditions are summarized in [Leont'yeva, 
1985]. No sections have yet to be found with a shortage of oxygen in the benthic water layer at ultr- 
abyssal depths. The highest O2 content is characteristic for the sub- Antarctic 
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Figure 10. Yavan and Banda (A), Vema (B) and Diamantina (C) 
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Figure 11. Sub-Antarctic Trenches of South Sandwich (A) and Hjort (B) 
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Puc. 11. Cy6antapKruyeckne xeno6a WOx- 
Ho-CaHasyues (A), Xbopt (5) 


werlo6a 10>xHo-Canapuyes u Xbopt x xKeno6a Kaiiman xu Iyapro-Puxo — of 4,9 go 6,9 mn/n, 
WIK OKONO 65—70% HacbieHHA, HM axe Golee. Jin HeMHOrHM MeHBLUAA KOHUeHT pallnn 
O, o6Hapy>xeHa B >xen06ax Kepmanex, Tonra n AsBackom — 4,0—4,7 moi/n, iH OKONO 
55 —63% HacbaeHHaA. 

Camaa HH3Kad KOHUeHTpalua O2 oGHapy>xeHa B oxenoGe Banga: m0 WaHHbIM BOCbMH 
H3MepeHHit, MpoBeseHHEIX B 3TOM >xeTI0Ge rmyOxe 6 KM YeTBIPDMA JKCNeAMIMAMM, KOH- 
ueHtpauna O2 Gpvla 2,03—2,38 mn/n, win 27-32%. Onnako M 9TOrO KONHYeCTBa KHcHOpona 
OKa3biBaeTCA MOCTATOWNO DIA CYLIECTBOBaHHA Ha THe »xem06a Banya cbayHnl He MeHee OOWIB- 
HoH H pasHoo6pa3sHoit, YM BO MHOFHX [pyrHx 2xxemoGax. OctaibHbie *xem0Ga xapakKTepusy- 
IOTCA MpOM@XKYTOFHLIMM NOKa3aTesAMH. OpHako KonebaHHa 9THX NOKazaTemeH, MOMYYeHHbIX 
B pa3HbIX yuacTKax >xe0Ga, B pasHoe BpeM#a H Ha paSHBIX IlyOwHax, MOFyT ObITh BbIpAKeHB! 
B pasJIMWHOH cTeneHH. Tak, HanpHMep, B DwIKTNMHCKOM xeloGe mo 25 H3aMepeHHAM, MIpo- 
BefeHHbIM Ha NATH CTaHUMAX 9KcMeAMuMeH Ha "T'anatee” [Kiilerich, 1964], u no 20 H3- 
MepeHHAM TpeX UpyrHx 3kcMegMuUnA (cm.: [JleonTbepa, 1985]) KoHueHtpauna O2 cocraB- 
nana oT 2,26 no 3,60 mn/n, win oT 30 no 47% HacbnueHHaA, ITM NOKa3aTeNnK WIA *KeTOGOB 
Kypxyio-Kamuarckoro H Amleytckoro ObDIM COOTBETCTBeHHO 2,36-4,32 mn/n (31-56%) 
H 2,99-3,92 mn/n (39-51%). CxomHpre noKa3atenH ObUIM NOsyueHbI pasHbIMH 9KCIenH- 
WMAMH H Dis MapHancKoro »xen06a (3,07—4,42 mn/n). Tia cocemHero c HAM 2KeN06a Ilanay 
"Butasem” B 1957 r. ObpIM NomyyeHb! Onu3KHe BeIMYMHEI Win rmy6uH 6—8 KM — 3,66— 
3,71 moi/M, WIM HeCKOMbKO MeHbUte 50% HacbnueHHa. OpHako CnyCTA MATS MeT 9KCHenH- 
uve Ha cyfHe "Cnencep 0. bop” na Tex 2xe ryOuHax B 9TOM.xeN0G6e Shula OGHapyxeHa 
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trenches of South-Sandwich and Hort, and the Cayman and Puerto Rico trenches from 4.9 to 6.9 ml/I or 
about 65-70% of saturation, and even more. A slightly lower O2 concentration was detected in the 
trenches of Kermadec, Tonga and Yavan, 4.0-4.7 ml/I, or about 55-63% saturation. 

The lowest O2 concentration was found in the Banda trench: based on the data from eight 
measurements in this trench at a depth over 6 km by four expeditions, the O2 concentration was 2.03-2.38 
ml/l, or 27-32%. However, there was sufficient oxygen in this quantity for the existence on the floor of 
the Banda trench of no less abundant and diverse fauna than in many other trenches. The other trenches 
are characterized by intermediate indicators. However, the fluctuations in these indicators that were 
obtained in different trench sections, in different seasons and at various depths could be expressed to a 
varying degree. For example, in the Philippine trench, based on 25 measurements made at five stations by 
the Galathea expedition [Kiilerich, 1964] and 20 measurements of three other expeditions (see: 
[Leont'yeva, 1985], the O2 concentration varied from 2.26 to 3.60 ml/I, or from 30 to 47% of saturation. 
These indicators for the Kuril-Kamchatka and Aleutian trenches were respectively 2.36-4.32 ml/I (31- 
56%) and 2.99-3.92 ml/l (39-51%). Similar indicators were obtained by various expeditions for the 
Mariana trench (3.07-4.42 ml/l) as well. For the neighboring Palau trench, Vityaz in 1957 obtained close 
levels for depths 6-8 km, 3.66-3.71 ml/l, or slightly lower than 50% saturation. However, five years later, 
the expedition on the vessel Spencer F. Baird at the same depths in this trough detected 
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Figure 12. Cayman and Puerto Rico Trenches (A) (expedition Chain: a--dredging, b--photograph), Romanche trench (B), C, D--troughs: 
Canaries, Zeleniy Mys (C), Argentine (D) 
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Puc. 12. Keno6a Kaftman 4 Ilyspro-Puxo (A) (aKcneqHuue "YeftH”: a — aparnposKa, 6 — oto), xe06 Pomaliu 
(5), B, F — kornosywust: KanapcKas 4 3enenoro Meica (B), Aprentuickasd (I) 
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TABLE 2 
WATER TEMPERATURE IN DEEP-SEA TRENCHES 
Date Research Vessel 
Kuril-Kamchatka | 6000-9000 1.65-2.15 06/1953 





Riofu-Maru 
Izu-Bonin 7305 1.54 10/1955 Vityaz 
9180 2.36 08/1962 Archimede 
Bathyscaphe 


6025 03/1959 
Ryukyu 
Philippine 6000-10,035 1.84-2.48 05/1930 Snellius 

6000-9864 1.85-2.56 07-08/1951 Galathea 
6080-7265 1.53-1.72 10/1955 


Mariana 6000-8805 1.57-2.05 08/1957 Vityaz 


6328 02/1958 













10,910 2.4 01/1960 Trieste 
Bathyscaphe 
6000-7322 1.64-1.84 08/1957 






6000-8700 2.21-2.70 03/1952 Vityaz 
6000-8820 1.14-1.54 12/1957 Vityaz 
6000-7293 1.10-1.64 01/1958 Vityaz 
6,000-7,213 3.43-3.58 09/1951 Galathea 


Hjort 6,200 07/1976 Dmitriy 












Mendeleyev 
Yavan 6,103-7062 1.36-1.52 09/1951 Galathea 
6,040-6,813 1.25-1.31 02/1959 Vityaz 





Puerto Rico 6,065-8,225 1.98-2.35 02/1973 Akademik 
Kurchatov 


Kurchatov 
South Sandwich 6,047-7390 -0.27- -0.09 1963, 1964 Eltanin 
6,697-7,060 -0.23- -0.14 12/1971 Akademik 
Kurchatov 


Note. Expedition data: Akademik Kurchatov--Filatova, Vinogradova, 1974; Arsen'yev et al., 1975a, b; Archimede--Cherbonnier, 1964; 
Vityaz--Bogoyavlenskiy, 1955; Bogorov, Kreps, 1958; Leont'yev, 1960; Galathea--Bruun, Kiilerich, 1955; Kiilerich, 1964; Dmitriy 
Mendeleyev--Leont'yeva, 1978; Eltanin--Jacobs, 1965 [in: Filatov, Vinogradova, 1974]; Riofu-Maru, Masuzawa, Akamatsu, 1962; Snellius, 
Riel et al., 1950; Trieste, Piccard, Dietz, 1963. 
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a considerably lower O2 concentration, 0.92-1.35 m/l, i.e., averaging about 15% saturation [Leont'yeva, 
1985]. This is the only incidence of such a strong divergence in the data of different expeditions and such 
a severe drop in the O2 concentration. Nevertheless, even such a low O2 concentration did not adversely 
affect the animal population in the trench; at the same time, this station obtained numerous photographs of 
the bottom which depicted abundant and diverse fauna [Lemche et al., 1976]. Numerous animals were 


collected in 1975 in this same trench during two trawlings conducted by Vityaz [Beliaev, Mironov, 
1977al]. 


Thus, based on temperature, salinity and oxygen content the water of the deep-sea 
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trenches are not distinguished by any specific features and these factors may not have a limiting impact on 
the development of life in the ultra-abyssal depths versus the abyssal. In the same way, the complete 
absence of light is characteristic not only for the depths of the trenches, but also for the abyssal zone 
depths. 


CURRENTS 


As a result of a comprehensive review of the conditions in deep-sea trenches, V. G. Bogorov and 
Ye. M. Kreps [1958] concluded that the mixing of water in them encompasses the entire water mass to the 
very bottom and occurs relatively rapidly. This allowed these authors to conclude that radioactive wastes 
could not be buried in the trenches. The oxidized layer on the surface of the benthic deep-sea trench 
sediments also indicates the mobility of water of the actual near-bottom layer [Bezrukov, Petelin, 1962]. 

During descents of the Archimede bathyscaphe in 1962 to the almost maximum depths of the 
Kuril-Kamchatka and Izu-Bonin trenches, currents were found near the bottom whose velocities reached 
0.2 knots, i.e., about 10 cm/sec [Anonym, 1962]. Based on the changes at the bottom of the Philippine 
trench in different sections at depths from 9,600 to 9,800 m, currents were found with average speed of 
1.8-7.5, and maximum up to 31.7 cm/sec [Hessler et al., 1978]. 

Based on a review of numerous hydrological data and data of V. V. Leont'yeva [1985] it is 
concluded that the deep-sea trench waters are subject to mixing and participate in the overall ocean water 
circulation. 


HYDRODSTATIC PRESSURE 


A factor that distinguishes the ultra-abyssal zone from all the overlying ocean layers is the 
hydrostatic pressure which continually increases with depth. It is common knowledge that pressure 
increases by 1 atm for every 10 m increase in depth, and at depths 6,000-11,000 m reaches enormous 
levels of 600-1,100 atm. For organisms inhabiting almost 98.5% of the ocean floor and in the water mass 
comprising over 99% of the ocean, regions with this pressure are beyond the normal existence conditions 
both now and during the entire evolution path of these organisms. It is therefore a priori undoubted that 
only comparatively few organisms could adapt to such unusual conditions for the overwhelming majority 
of the ocean's population. 

Chapter 10 will cover the role of pressure as an environmental factor. 


FLOOR RELIEF 


The deep-sea trench floor relief is distinguished by extreme diversity and complexity, and has a 
number of features that are common for all or the majority of trenches. "All trenches have extended 
outlines... Their length fluctuates from one-two hundred to two-three thousand kilometers...All trenches 
are very narrow. Their width on the isobath 6,500 m for the most part does not exceed several dozen 
kilometers. The trench slopes have a slightly complex profile that is more gently sloping in the upper 
section, and steeper in the shallower section. Their average steepness fluctuates from 5 to 15°, but the 
slopes are usually divided into a number of steep projections and gently sloping steps within which the 
incline may fluctuate from several minutes to 45° and more. The height of the steep, almost sheer 
projections reaches 1,000-1,500 m in places. The trench cross profiles have a characteristic V-shape, but 
they are also characterized by a narrow, flat floor which is a surface of sedimentary mass that fills the 
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deepest part of the trenches. For the most part, the width of the flat floor is very small, about 2-5 km, but 
local expansions are observed up to 20-30 km" [Udintsev, 1962, p. 58-59]. The greatest width 
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about 40 km, is found in the floor of the Puerto Rico trench [Heezen, Laughton, 1963]. The greatest 
trench depths are often several separate basins that are divided by shallower depths. Descriptions of the 
floor relief and numerous cross profiles of the Pacific Ocean trenches showing their extremely 
complicated relief are given in the monographs of G. B. Udintsev [1972], as well as the publications of A. 
Kiilerich [1959], R. Ficher and R. Raitt [1962] and D. Kheys [1970]. 


SEDIMENTS 


The trench floor and their gently slope steps are characterized by fine-grained noncalcareous 
sediments of aleurite-argillaceous and argillaceous silts. Sedimentation often does not occur at all on the 
steep projections of the slopes. The trench slopes are therefore characterized by numerous sections with 
base rock exposed outcroppings [Bezrukov, 1955, 1957, 1970]. Numerous bedrock fragments and stones, 
etc. are found on the trench floors. They fall there from the slopes due to underwater rockslides and are 
also brought from shallow depths by suspension currents caused by the high seismic activity in the trench 
zones [Petelin, 1960; Bezrukov, Petelin, 1962]. The numerous residues of aquatic and land vegetation 
that have been repeatedly found on the trench floor by various expeditions witness to the abundant 
removal into the coastal hadal trenches from the shallows and even from the land (see, e.g.: [Bruun, 
1958; Wolff, 1975; Wolff, 1976b, 1979]. Redeposition of sediments via removal is apparently a normal 
phenomenon for trenches [Larsen, 1968]. 

The rates of sedimentation on different sections of the slopes and trench floor may differ 
considerably depending on the nature of the relief even up to local absence of current sediments 
[Bezrukov, 1955]. Several direct analyses of the sedimentation rate (by ion-thorium method) showing 
levels from 0.5 to 6.3 mm in 1,000 years have been obtained for trench slopes in the northwest Pacific 
Ocean. 

There are no known direct analyses of the sedimentation rate for the trench floor by radioactive 
methods, but based on lithological data of sediment columns, the sedimentation rate on the floor of the 
Kuril-Kamchatka trench varies from 5-10 to 50-1,000 mm over a century [Bezrukov, Romankevich, 
1970] which is considerably greater than the levels for abyssal ocean depths. The trenches on the whole 
are thus ocean regions where the sedimentation rates are considerably higher than on the bed [Bezrukov et 
al., 1961; Zverev et al., 1961; Bezrukov, Romankevich, 1970; Lisitsyn, 1971]. 

It may be stated that the deep-sea trenches are giant sedimentation tanks that accumulate both 
particles from the water surface layers, and those transported from the ocean bottom sections adjoining 
the trenches. Everything that somehow falls into the deep-sea trenches to depths below the neighboring 
sections of the ocean bottom remain at these depths, thus determining the high sedimentation rate on the 
trench flat floor. 

The complex relief of the trenches, the related differences in the sedimentation rate in various 
sections, and the diverse types of substrate from fine-grained silts to solid exposed surfaces, as well as the 
ground vegetation residues create in the trenches diverse ecological niches that promote the existence of 
the most ecologically diverse benthic population. Intensive sedimentation, and consequently, the 
abundance of nutrients coming to the bottom in the marginal trenches located in the highly productive 
ocean zones should ensure the abundant development of the animals inhabiting them. 

Sediments of the trench floor located in the ocean productive regions are characterized by a 
considerably higher Cog content than sediments in ocean bed regions that are far from the shores 
[Romankevich, 1970, 1977]. 
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In addition to the impact of high pressure that limits the qualitative diversity of the ultra-abyssal 
population, there are also conditions in a number of trenches that foster abundant quantitative 
development of those animals that could adapt to life under extremely high pressure conditions, and 
diversity of their life forms. 


SEISMIC ACTIVITY AND VOLCANISM 


A characteristic map of essentially all the deep-sea trenches, their location in the high seismic 
activity and volcanism zones is given in [Udintsev, 1955; Rikitake, 1970; Sayks, 1970; Menard, 1971; 
Khain, 1973; Shepard, 1976; Ballard, Emory, 1976; Jumars, Hessler, 1976; et al]. It follows from these 
publications that under the trench floor and on the boundary of the island curves and trenches earthquakes 
are usually noted with a comparatively shallow depth of the foci (50-150 km). General earthquake foci 
and active volcanoes confined to the island curves are graphically illustrated in Fig. 13-15. Volcanogenic 
material is a significant filler of the trenches 


Figure 13. Relationship between Deep-Sea Trenches in the Marginal Sections 
of the Pacific Ocean and Earthquakes 
38 





Key: 

1. trench 

2,3. earthquakes 

. medium-focal 

. deep-focal [per: Shepard, 1976] 
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. Philippine Mindanao 
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TakHM O6pa30M, HapAfy c BUIMAHHeM BHICOKOFO faBsleHHA, OF paHHIMBalOWHM KavecT- 
BeHHOe pa3sHOOGpa3He HaceneHHA yrbTpaaGHccaIbHOH 30HBI, B page xenOGoB cyulecTByI0T 
a ycnosBua, cnoco6crByioumte OGHILHOMY KOMHYECTBEHHOMY pa3BHTHIO TeX %HBOTHBIX, 
KOTOpble CMOFIH MIpHcnocoOHTbcA K %H3HH B yCNIOBHAX KpaitHe BBICOKOIO aBsIeHHA, H 
pa3sHoo paso HX %H3HEHHBIK tbo pM. 





CEACMHYECKAA AKTHBHOCTS H BYJIKAHH3M 


XapaktepHaf YapTa MpakrHdecKH Bcex ImyGoKOBOMHBIX xeTO60B — HX pactiomoxKeHHe 

B 30HaX BBICOKOH CeHCMHYeCKOi aKTHBHOCTH H BynkaHH3Ma [Younnes, 1955; Puxurake, ; 

1970; Caiikc, 1970; Menapn, 1971; Xawn, 1973; MWenapn, 1976; Ballard, Emory, 1976; i 

Jumars, Hessler, 1976; u ap.]. Kak cnepyet u3 NepewicneHHrx paboT, MOM WHOM 2xe1060B 

H Ha rpaHHie OCTPOBHEIX Ayr H 2xe1060B OObrHO OTMCIAIOTCA 3EMIIETPACCHHA CO CpaBHHTEesIb- \ 
HO HeGombuioH rny6uHo owros (50-150 xm). OGunne owaros 3emeTpACeHHit H MelicTBy10- 

UIMX BYIKaHOB, NpHypOveHHbIX K OCTPOBHBIM [yraM, HarvAgHoO BHOHO H3 pic. 13—15. | 

B 3anonHeHHv 2xeN0G60B B SHAWMTesIbHOM KOJIMYecTBe YUACTBYeT BYNKaHOTeHHBI Mare pHal 
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Puce. 13. Caa3b rnyOoKosonuErx 2Ken060B KpaeBLIx wacTeh THxoro oKeaHa c 3eMNeTPACeHHAMH 
1 — xeno6s8; 2,3 — semnetpacenua: 2 — cpennedoxycubre, 3 — rnyGoKodoxycupie (no: Uenapn, 1976] 
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Figure 14. Volcanism and Earthquakes in the Kuril-Kamchatka Trench Region 


Key: 

1-3. earthquake epicenters with focal depth 0-60 km (1), 61-300 km (2), over 300 km (3) 
4. active land-based earthquakes 

5. underwater volcanoes [per: Udintsev, 1955, simplified] 


[Khain, 1973]. Among the thin silts of the deep-sea troughs accumulations are often found of argillaceous 
pellets and large boulders up to tens of centimeters in size, argillites, tufas and effusive rocks that could 
only be brought in by underwater slides [Bezrukov, 1970]. A. P. Lisitsyn [1971] also notes the major role 
of similar processes. 

This feature is important for the organisms occupying the trenches because the frequent 
earthquakes are related to the constantly developing turbidity currents, slides and collapses, that 
considering the complex relief of the trenches and the often great steepness of their slopes could acquire 
the nature of mud slides that occur in mountain regions on the Earth's surface, and could cause 
catastrophic consequences, even the complete death of the animal population on significant sections of the 
trench floor. The following data could indicate the scales of these phenomena. In the period from 1900 
through 1950 in Japan (primarily in its Eastern section) and in its adjoining Pacific Ocean region there 
were over three thousand strong earthquakes and moderately strong earthquakes [Rikitake, 1970]. The 
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Puc. 14. BynkKaHu3M H 3eMsleTpACeHHA B patoHe Kypuno-Kamyatckoro xen06a 


J—3 — smMueHTphI 3emneTpACceHHH c rnyGHHon O¥ara O~60 KM (1), 61—300 KM (2), Gonee 300 Km (3) ; 
4 — peficrByioume synkKanal cyuin; 5 — nogBogHbre BymKanpl (No; Younues, 1955 — ynpomeno] 


[Xanu, 1973]. Cpegu TOHKHX wio0B rryGoKOBOHBIX 2%KeOG0B HepeZKO BCTpeyalOTCA CKON- 
NeHHA TIHHAHBIX KaTyHOB H KPYTIHBIX BaslyHOB pa3MepOM JO JeCATKOB CaHTHMeTpoB, aprHl- 
JIMTOB, TYPOB H IPy3KBHbIX NOPO, KOTOpbie MOI OpITb MpHHeCceHbI TONbKO MOABOAHBIMH 
onomsHamu [Be3pyxos, 1970]. Bonsuryio poms nomo6usrx mpoueccos ormeuaet x A.II. JIn- 
cuupr [1971]. 

Uyia HacenmouiHx oKen06a OpraHH3MoB 93Ta OcoGeHHOCTS xKenOGOB BaxkKHa MOTOMY, YTO 
C YACTHBIMH 3eMIeTpACCHHAMHM CBA3AHbI NOCTOAHHO BOSHHKalolHe MyTBEBbIe NOTOKH (tur- 
bidity currents), Ono3HH H OOBambI, KOTOpBIe MpH CIO2%KHOM pesbedpe 2KeTIOGOB HU HepegKO 
Gonbplioh KpyTH3He MX CKIIOHOB MOoryT IpHoOperTarb xXapaKTep celeH, MpOMCXODALIHX B 
TOpHBIX paioHax Ha NOBepXHOCTH 3eMIH, H BBISbIBATh KaTacTpodHyeckune mocieqcTBHA 
BIVIOTh JO NOMHOH THGenH %*XHBOTHOTO HaceNeHHA Ha 3Ha4MTeMbHBIX yYacTKax Ha xen0G6o0B. 
O macunra6ax 3THX ABNIeHHA MOKHO CYZMTb MO cnefYIOWIMM WaHHBIM. 3a nepuon c 1900 no 
1950 r. 8 AnoHHH (B OCHOBHOM B ee BOCTOWHOH YacTH) H B MpHeratoulem kK Hel paiione 
Tuxoro oKeaHa Mpon3ouvIO Golee TpeX TbICAY CHJIBHBIX H YMepeHHO CHWIBHBIX 3eMleTpACce- 
Hua [Puxutake, 1970]. Tonbko B pe3ynbTaTe ODHOTO CWIBHOFO 3eMMeTpACceHHA B AMOHHH 
B 1923 r. oObem nepeMeuIeHHBIX ONOM3HAMM OcaukKoB B 3a1HBe CaraMH WOCTHr OrpoMHOK 
BeIHuHHBI — 710 kM” (cm.: [Be3pyKos, 1970}. 

BepOATHO, pe3yiIbTaTbI CHIBHBIX 3eMIIe€TPACeHHH, MpOHCXOMAUIMX B HellocpezCTBeHHOH 
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volume of sediment slides moved as a result of one strong earthquake in Japan in 1923 in the Gulf of 
Sagami reached enormous levels, 710 km” (see: [Bezrukov, 1970)]). 
Probably, the results of the strongest earthquakes that occurred in direct 
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Figure 15. Epicenters of Deep-Focal and Medium-Depth Earthquakes in 
the Japan Region and Adjoining Waters in 1926-1956 [per: Rikitake, 1970] 
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Puc. 15. SauweHtper rnyGoKodoKycHErx HW CpefHel rnyOHHel 3eMneTpACeHHH B pattoHe AnoHuH H Mpwte- 
*KALLHX BOM 3a 1926-1956 rr. (no: Pukutaxe, 1970] 


1 — 60-100; 2 — 101-200; 3 — 201-300; 4 — 301-400; 5 — 401-500; 6 ~ > 500 KM 
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proximity to the trenches could elicit in them such catastrophic consequences. It is apparently this type of 
slide that is related to the detection [Bandy, Rodolfo, 1964] in the surface layer of the ground obtained 
from a depth over 6 km in the Chile trough of a whole complex of comparatively shallow Foraminfera 
with calcareous shells that is not inherent to these depths. The slide results probably also explain the 
absence of other trawling catches obtained by Vityaz in 1957 from depths about 9 and 11 km from the 
bottom of the Mariana trench [Birstein et al., 1958]. 

It is indicative, however, that trench floor sections on which animals were buried due to slides are 
apparently populated comparatively rapidly by animals from neighboring sections that were not exposed 
to the slide effect. This is indicated by the extreme rarity of trawling catches from the ground, but without 
animals. We do not know of any other similar cases except for the two aforementioned catches in the 
Mariana trench. 


AGE OF THE TRENCHES 


Figure 16. Diagram Explaining the Development of a Marginal Trench by 
Subduction of One Lithospheric Plate under Another [per: Menard, 1971] 


Key: 


1. Lithosphere 
2. Asthenosphere 











6nH30cTH OT 2KeNOG0B, MOryT BbI3bIBaTb B HHX CTONb x%Ke KaTaCTpopHueckHe MocnefcrBAA. 
Tlo-sHMMOMy, HMeHHO c TaKOrO pola ONON3HeM cBA3aHO OOHapyxxeHHe [Bandy, Rodolfo, 
1964] B NoBepxHOCTHOM cNoe rpyHTa, MomyyeHHoro c riy6unei Gonee 6 KM B UnnHiicKOM 
xxeno6e, HECBOHCTBeHHOTO TaKHM rvlyGHHaM WesIOrO KOMIMIEKCa CpaBHHTesIbHO MeJIKOBOA- 
HbIX PopaMHHHdep c H3BECTKOBOH paKOBHHOH. BepoaTHo, pe3yibTaTamMu OnoN3Heit OGbxAC- 
HACTCH H OTCYTCTBHe %KHBOTHBIX B MOMYeHHEIX "BHTH3eM” B 1957 r. WByX TpayIOBBIX yulo- 
Bax, MpHHecumx rpyHT c rmy6uH oKoNO 9 uw oKoNO 11 KM co Ha MapwalcKoro >xxem06a 
[Bupurreiin 4 ap., 1958]. 

Tloxa3atembHO, O2HaKO, 4TO yuacTKH Ha xKeN0G6a, Ha KOTOPBIX B pe3ysbTaTe ONONSHeH 
MIPOHCXOMHT 3aXOpOHeHHe 2KHBOTHBIX, BADHMO, CpaBHHTeNbHO OBICTpO 3aCeNAIOTCA 2KHBOT- 
HBIMH M3 COCeqHUX, He NODBepriunXxca BOSMeHCTBHIO ONONSHA yuacTKOB. O6 3TOM CBHpeTeNb- 
CTByeT UpesBLMaHad pefKOCTb TpaslOBLIX YNOBOB C FpyHTOM, HO 6e3 .%KHBOTHEIX. Kpome 
HByX yMOMAHYTBIX BbIllle IOBOB B MapwaHcKoM xxem0Ge, Apyrve aHaslorHunple cya MHe 
He H3BeCTHBI. 


BOSPACT )KEJIOBOB 


O Bo3pacte H ONroBewHOCTH %KeNOGOB HMeeTCA OYeHb Mas1O.aHHBIX, HO H3BECTHO, YTO 
»xen06a MOryT cyulecTBOBaTb Ha MpotmKeHHu 107 net u Gonee [ep6pumx, 1974]. Io 
TaHHBIM, M1pHBOAMMBIM TeM 2Ke aBTOpOM, hopMHposaHue AneyTcKoro 2Ken06a NpoucxonHIO 
B paHHeTpeTHuHOe HH MO3QHeMenoBoe Bpema. Ilo-BuquMomy, sbopmMupoBaHHe >xKenm06a 
Ilyapro-Puko mpovcxoguno c Havana TpeTHuHOrO nepHosa (Fisher, Hess, 1963]. lo apyrum 
]aHHbIM, 3TOT 2xe06, BepoaTHee Bcero,copMupoBasica B s0ueHe [Benc, 1970; Banaurko 
H Op., 1975]. B TeyeHHe KaitHo30a ChopMupoBannch H rmyGoKoBomHBIe xem06a Tuxoro 
okeaHa [Kponotkmn, Illaxpapcrosa, 1965; Yaourues, 1965, 1972; Menapn, 1966;  ap.]. 
@opMupoBaHHe OAHOTO H3 HanGoslee MomonEIX xxeN060B — xen06a KaiiMaH, m0 pa3HBIM [laH- 
HbIM, MpOHCXOMMIO Ha rpaHHue 30leHa—onHroueHa [XawH, 1975; Xany u gp., 1975], a Bo3- 
MO>KHO, H mosmHee [Erickson et al., 1970]. 

TakHM o6pa30M, B AX COBpeMeHHOM BHZe NOM Bce rmyGoKoBomHbIe xenN06a, BHAHMO, 
cchopMMpoBainch B KaitHo30e. OgHako mporecch! cy6MyKuHH Ha rpaHHuax MHTOChepHEX 
IIHT MOFYT MpOfON*KaThCH 3HAYHTeENbHO TOMbIe — cyUlecTBOBaBlee KOFMa-TO WHO xKen0Ga 





Puc. 16. Cxema, OObHCHMIOWAA BOSHHKHOBeHHe KpaeBoro xe06a NyTeM cy6AYKUHK ODHOH mHTOCepHon 
Mute! Hon Apyrylo (no: Menapgy, 1971] 
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There is very little data regarding the age and longevity of the trenches, but it is known that the 
trenches may exist for 10’ years and more [Feyrbridzh, 1974]. Based on the data cited by the same 
author, the Aleutian trench was formed in the early Tertiary or Late Cretaceous time. The Puerto Rico 
trench was apparently formed from the beginning of the Tertiary period [Fisher, Hess, 1963]. Based on 
other data, this trench was most likely formed in the Eocene [Bens, 1970; Valyashko et al., 1975]. The 
Pacific Ocean deep-sea trenches were also formed during the Cenozoic [Kropotkin, Shakhavarstova, 
1965; Udintsev, 1965, 1972; Menard, 1966; and others]. Based on various data, one of the youngest 
trenches, the Cayman trench, was formed on the border of the Eocene-Oligocene [Khayn, 1975; Khayn. et 
al., 1975], and possibly, even later [Erickson et al., 1970]. 

Almost all of the deep-sea trenches in their modern form were thus apparently formed during the 
Cenozoic period. The subduction processes at the depths of the lithospheric plates, however, could 
continue much longer, the formerly existing trench floor 
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continues to be submerged under the boundary plate into the asthenosphere where it is destroyed (Fig. 16) 
[Menard, 1971]. The bottom of the marginal trenches thus should gradually be renewed, and also the 
trench configuration during a geologically lengthy time may change. But insofar as these processes are 
extremely slow, they may not prevent the preservation in a certain trench of its fauna over a lengthier time 
than the existence of the trench in its modern appearance. 


CHAPTER 2. 
HISTORY OF THE ULTRA-ABYSSAL FAUNA STUDIES 


Many publications have covered the history of the ocean depth animal world. In particular, an 
extensive survey is made of the deep-sea biological research and main deep-sea expeditions that were 
made in the 1960's in the monograph of R. Menzies et al. [1973]. I will therefore dwell here only on the 
history of studies on the life in the greatest ocean depths from 6 to 11 km. 

The fact that the ocean floor is populated everywhere by diverse animals all the way to depths of 
about 6,000 m was proved without a doubt for the first time as a result of the famous British round-the- 
world 1872-1876 expedition on the Challenger under the leadership of W. Thomson [1880]. 
Additionally, this expedition was able to obtain the first small sample from the bottom of the Japan trench 
of soil by a sounding tube from depth 7,220 m. Fourteen species of Foraminifera shells were defined 
from this sample [Brady, 1884]. Finding of the Foraminifera however could still not be considered proof 
of the existence at this depth of living organisms, since it was not known whether these Foraminefera 
were taken alive, or only their empty shells were found, and it could not be excluded that they were 
removed posthumously from a shallower depth. 

A quarter of a century later, in 1899, an expedition on the American research vessel Albatross 
made the first trawling at a considerably greater depth in the Tonga trench. But it was unsuccessful, only 
fragments of the skeleton of a siliceous sponge were brought up from a depth of 7,632. A more precise 
determination of the system affiliation of these fragments was not successful and it still remained 
unknown whether they belonged to a sponge that really lived at that depth, or were removed there from a 
shallower depth [Agassiz, 1902; Nybelin, 1951]. 

But within two years, in August, 1901, the expedition of the Prince Albert of Monaco on the yacht 
Princesse-Alice made a successful trawling at depth 6,035 m in the Atlantic Ocean in the Zeleniy Mys 
trough. In the catch from this trawling there were Echiuroidea, Asteroidea, 4 specimens of two types of 
Ophiuroidea and benthic fish [Koehler, 1909; Sluiter, 1912; Roule, 1913]. This catch proved for the first 
time that various multi-cellular animals could exist even somewhat deeper than 6,000 m. It is true that the 
depth of this catch was only 200 m above the maximum depth from which multi-celled animals were 
obtained by the Challenger expedition. 

The next step in studying life at the hadal ocean depths was only made in 1948 when the Swedish 
expedition headed by Hans Pettersson on the ship Albatross (we will call it Albatross-2) caught benthic 
animals in the Puerto Rico trench from a depth of 7,625-7,900 m [Nybelin, 1951]. In this catch there 
were representatives of four benthic species: 2 Polychaeta, 1 Isopoda and 20 Holothurioidea [Eliason, 
1951; Madsen, 1955; Nordenstamm, 1955]. Thus, within only over 70 years after the expedition on 
Challenger 
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for the first time animals were successfully obtained from a depth considerably greater than the depth 
studied by Challenger. During this entire period, the long maintained opinion continued to dominate that 
a lifeless zone existed in the deep ocean, but as knowledge was accumulated about it, its boundary was 
shifted deeper and deeper. It is important that literally on the eve of the catch from the Puerto Rico trench 
by the Albatross-2 expedition the very leader of this expedition in a small book entitled Zagadki 
morskikyh glubin [Riddles of the Sea Depths] [Pettersson, 1948] expressed doubt as to the possible 
existence of life at depths over 6,500-7,000 m. 

The Albatross-2 expedition started a period of extremely intense study of life at the hadal ocean 
depths due to the qualitative leap in the development of deep-sea research which will be discussed in 
more detail in the next chapter. This period was primarily linked to numerous expeditions on the Soviet 
vessel Vityaz and the Danish year-round expedition on Galathea. 

The Vityza research began in 1949 and already during the first trip in the Pacific Ocean, the 
expedition under the supervision of L. A. Zenkevitch made a successful trawling in the Kuril-Kamchatka 
trench at depth 8,100 m. The first report about this trawling was published immediately by the leader P. 
V. Uschakov. In the catch that was obtained from a depth over 8 km there were over 150 benthic 
invertebrates belonging to no less than 20 species from 10 different classes [Uschakov, 1952]. The 
Danish year-round expedition on Galathea in 1951-1952 under the supervision of Anton Bruun obtained 
16 trawling catches and 4 bottom grab samples below 6,000 m in five deep-sea trenches (Philippine, 
Yavan, Banda, Bougainville and Kermadec), and in the Philippine trench its greatest depths were studied 
and 3 trawling catches were made from depths 9,820 to 10,200 m, and a dredging sample that brought 
Holothurioidea from depths 10,120 m. It was thus proven that life in the ocean exists everywhere ail the 
way to depths over 10 km. 

As a result of the Galathea work, the number of classes whose representatives were found at 
depths over 6 m increased to 25, and below 10 km animals were found that belonged to at least six 
different classes [Bruun, 1951, 1935a, b, 1955, 1956a, b, 1958; Wolff, 1958, 1959a, b, 1960, 1966; and 
numerous special publications by various authors in the "Galathea Report" series]. 

During the 1953 special Vityaz expedition (14th trip) in the Kuril-Kamchatka trench region, 6 
mass trawling catches were obtained from depths ranging from 6,860 to 9,500 m. The study results of the 
benthic fauna obtained by Vityaz in 1949 and 1953 in the Kuril-Kamchatka trench were correlated in the 
articles of L. A. Zenkevitch, Ya. A. Birstein, and G. M. Beliaev [1954, 1955], and for the first time the 
isolation of depths over 6-7 km was substantiated in the system of ocean vertical biological zonality into a 
special ultra-abyssal zone with specific ultra-abyssal fauna "mainly consisting of species that are capable 
only of inhabiting these great depths and are endemic for each trench" [Zenkevitch et al., 1955, p. 377]. 

Almost simultaneously with the Soviet authors, and independently of them, the same conclusion 
was drawn based on the results of the Galathea expedition by its leader A. Bruun [1956a] who proposed 
for the depth zone over 6,000 m the terms "hadal' and "hadal fauna”! 


' The literature has never discussed which of the two names suggested for the greatest depth zone and its fauna have the greater 
right to existence, considering the convenience of use, the question of priority, etc. However, it is currently clear that both 
names have caught on, although the Russian literature more often uses "ultra-abyssal" and the foreign uses “hadal". Insofar as 
both terms were proposed independently and based on original data, it is expedient to consider them to be equivalent and not 
mutually exclusive. 
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In subsequent years (1954-1959), the Vityaz expeditions (19, 20, 22, 24-27, 29th trips) continued 
an intensive study of the dep-sea trench fauna in the north and west Pacific Ocean. The fauna of the 
Japan, Aleutian, Izu-Bonin, Volcano, Ryukyu, Bougainville, Vityaz, New Hebrides, Tonga, Kermadec 
and Mariana trenches were examined to a certain measure, as well as depths over 6 km in certain troughs 
of the Pacific Ocean bed [Zenkevitch, Filatova, 1958; Zenkevitch et al., 1959; Birstein et al., 1958; 
Birstein, Vinogradov, 1959; Beliaev et al, 1958, 1960; Beliaev, Sokolova, 1960a; Birstein, Sokolova, 
1960; Filatova, Beklemishev, 1959; Filatova, Levenstein, 1961]. 

During the work of Vityaz in January, 1958 in the Kermadec trench recently studied by Galathea 
to depth of somewhat over 8 km, two trawling samples were obtained from depths 9 and 10 km, and in 
December, 1957 and May, 1958 benthic animals were lifted from depths over 10.5 km (10,415-10,687 m 
in the Tonga trench and 10,630-10,710 m in the Mariana trench). In the greatest deep-sea sample from 
the Tonga trench, Foraminifera of several species were found, 1 Nematoda, several Polychaeta, 
representatives of Amphipoda and Isopoda from the Crustacea, Bivalvia and Gastropoda and 
Holothurioidea; all the caught animals were very small; the total weight of all the animals (without the 
Foraminifera) obtained from approximately 1 T of the silt brought in by the trawl was less than 0.5 g. 
The catch from the greatest depth of the Mariana trench was less diverse, most of it comprised several 
fairly large samples of Actinia Galatheanthemidae in very long calyptras, in addition to which there were 
also fragments of Polychaeta and Isopoda and 3 samples of two species of Holothurioidea. These catches 
(and another taken by Vityaz later also in the Mariana trench) are still the greatest deep-sea catches of any 
taken. 

As a result of the work in the Tonga and Mariana trenches, it was thus proven that representatives 
of various animal groups exist essentially all the way to the greatest known depths of the World Ocean. 
Summation of these data with the Galathea data for depths over 10 km in the Philippine trench 
demonstrated that representatives of at least 9 classes of benthic animals inhabit depths below 10 km. 

In 1960 a participant in the Galathea expedition, T. Wolff published the first summary work that 
covered the data on hadal fauna accumulated by this time [Wolff, 1960]. Based on the calculations of T. 
Wolff, in the fauna already known by that time from depths over 6,000 m, the endemic species for such 
depths was 58%. 

The presence of living creatures at depth 10,900 m was confirmed on January 23, 1960 by the 
direct observations of J. Piccard and D. Walsh through the portholes of the Trieste bathyscaphe during its 
submersion to the maximum depth of the Mariana trench [Piccard, 1960; Piccard, Dietz, 1963]. 

Vityaz obtained 4 trawling catches and 2 bottom grab samples in 1959 and 1962 in the Yavan 
trench [Beliaev, Vinogradova, 1961a, b; Kuznetsov, Parin, 1964]. 

The French expedition of Jacques Cousteau on Calypso obtained two photographs of the bottom 
with animals at depth about 8,000 m in 1956 in the Romanche trench [Edgerton et al., 1957; Cousteau, 
1958]. These were apparently the first photographs that were successfully obtained at these depths. Five 
years later photographs of the floor with animals were obtained in this trench by the American expedition 
on the Chain vessel [Pratt, 1962; Heezen et al., 1964]. 

The American expeditions on Vema in 1958 and on Eltanin in 1962 made successful benthic 
trawlings at four stations in the Peru-Chile trench that were not previously studied at depths from 6,000 to 
6,328 m [Menzies et al., 1959; Menzies, 1963, 1964]. The second of these expeditions in the same region 
of the Peru trench obtained photographs of the bottom at depth about 6,000 m which clearly showed 
different animals. The Eltanin 1963 expedition examined 
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the South Sandwich trench and obtained three trawling samples from depths to 7,700 m and another three 
stations obtained bottom photographs with animals from depths 6,700 to 7,600 m [Studies in Antarctic 
QOceanolgy, 1965; Hartman, 1967b]. Another two trawlings somewhat deeper than 6,000 m were made by 
the Vema expeditions in 1959 in the Atlantic Ocean, in the Puerto Rico trench and in the southern part of 
the Argentina trough [Clarke, 1961; Menzies, 1962], and by the American expedition on Chain by 
dragging on the northern slope of the Puerto Rico trench at depth 5,800-6,400 m [Todd, Low, 1964]. 
Finally, one very successful trawling at depth about 7,000 (6,700-7,340) m was made in 1961 by the 
Japanese expedition (JEDS-4) on the ship Riofu-Maru in the Japan trench [Nasu, Sato, 1962; Suyehiro et 
al., 1962]. 

The Scripps Institute of Oceanography (United States) expedition in 1962 on the vessel Spencer F. 
Baird obtained about 4,000 photographs of the bottom and benthic water layer with numerous animals in 
five trenches of the western tropical section of the Pacific Ocean (Palau, New Britain, Bougainville, Santa 
Cruz and New Hebrides) at depths from 6,700 to almost 9,000 m. A careful study of these photographs 
and analysis of the extremely diverse animals imprinted on them, however, required considerable time. 
This work was conducted by a group of highly skilled Danish zoologists, specialists for different 
taxonomic groups of animals, mainly from the Galathea expedition participants (H. Lemche, B. Hansen, 
F. J. Madsen, O. S. Tendal, T. Wolff). Extremely important results from a detailed study of these 
photographs that contained a detailed description of the bacterial films and animals found on them and 
frequently noted for the first time for such depths, as well as ecological remarks, and in a number of cases 
calculations of the average population of certain animals based on their occurrence on many photographs 
were only published at the end of 1976. The article is illustrated with 33 tables of photographs containing 
over 150 individual photographs [Lemche et al., 1976]. 

The French bathyscaphe Archimede in 1962 also made several successful submersions to the 
bottom initially in the Kuril-Kamchatka trench, and then at the junction of the Japan and Izu-Bonin 
trenches. A total of 8 submersions were made over 7,000 m, including 3 deeper than 9,000 m. The 
greatest submersion depth in the Kuril-Kamchatka trench was 9,545 m [Hout, 1968]. During submersion 
in the second region (to the southeast of the Gulf of Tokyo) the submersion participants F. G. Uo and H. 
Delauze through the bathyscaph portholes observed fish at depth 9,180 m. A sample of liquid gray silt 
with small Holothurioidea in it was also successfully obtained from this depth [Anonym, 1962, 1963; 
Delauze, Peres, 1963; Cherbonnier, 1964]. 

In May-June 1964 the Archimede bathyscaphe made several hadal submersions in the Atlantic 
Ocean in the Puerto Rico trench. The deepest of these Archmide submersions reached a floor depth of 
8,300 m. According to the preliminary published data, the fauna in the depths of the Puerto Rico trench 
were considerably more abundant than previously thought. At this depth fish were also observed through 
the bathyscaphe porthole [Anonym, 1964; Wolff, 1964; Peres, 1965]. 

Finally, in 1967 Archimede again made a hadal submersion near Japan. During the eight 
submersions at depths from 5,500 to 9,750 m numerous benthic animals were successfully observed and 
several samples were taken using the mechanical "arm" located outside of the bathyscaphe [Anonym, 
1967; Laubier, 1985]. 

The majority of dep-sea trenches had already been studied to a certain measure by 1965 and 
considerable data had been accumulated on the fauna populating them. The summary of the author that 
was published in 1966 [Beliaev, 1966b; Belyaev, 1972] covered these data. 

The subsequent years are characterized by further intensification in studies on the fauna in the 
greatest ocean depths. In addition to continued study 
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of life in the unexamined or poorly examined trenches, primary attention was focused on a more detailed 
study of the fauna in individual trenches and their neighboring regions of the ocean floor in order to 
pinpoint the previously already detected data regarding the composition of the ultra-abyssal fauna and 
laws governing its distribution, detection of the genesis of this fauna, its links to the fauna of the abyssal 
depths, and obtaining of its quantitative and ecological characteristics. 

During the 39th trip of Vityaz in the Kuril-Kamchatka trench in 1966 that was headed by L. A. 
Zenkevitch as in the previous trips to this trench, a repeated and considerably more detailed examination 
than previously was made of the fauna in this trench and the adjoining ocean floor. At depths from 6,000 
to 9,530, 17 successful benthic trawlings were made and three quantitative bottom grabs were obtained 
from depths to 8,355 m. Exceptionally abundant catches were obtained of diverse animals, including 
from the trench greatest depths [Zenkevitch, 1967; articles of many authors in two volumes entitled Trudy 
Instituta okeanologiya AN SSSR [Proceedings of the USSR Academy of Sciences Institute of 
Oceanography] that particularly covered the results of this trip: "Fauna of the Kuril-Kamchatka Trench 
and Conditions of Its Existence", 1970, and "Fauna of the Kuril-Kamchatka Trench," 1971]. 

Two special expeditions covered the Peru-Chile-trench region. During the 11th trip of the 
American vessel Anton Bruun in 1965 in the Peru trench at depths to 6.5 km 10 stations obtained trawling 
samples (in several cases, two samples from large and small trawlings each), on two dredging samples, 
and on another two, photographs of the bottom [Menzies, Chin, 1966]. During the fourth trip of the 
Soviet vessel Akademik Kurchatov in 1968 both trawling and bottom grab samples were taken in the 
Peru-Chile trenches, and in the Chile trench to depth 7,720 m which is close to the greatest depth of this 
trench [Zenkevitch, 1969b; Zenkevitch, Filatova, 1971]. Similar work was done by Vityaz in 1969 in the 
area of the Aleutian trench [Moskalev et al., 1973], and the American expeditions on the John Elliott 
Pilsbury and Gillis in 1967-1975 in the Puerto-Rico and Cayman trenches [Voss, 1967, 1969; Staiger, 
1969, 1972; Holthius, 1971; Wolff, 1979; Madsen, 1981]. 

Several trips by the research vessel Akademik Kurchatov from 1967 through 1973 covered 
biological work in the Atlantic Ocean, including study of the Atlantic deep-sea trenches. During the 1967 
second trip of this vessel, for the first time catches were made of benthic animals from the Romanche 
trench, two trawlings and one bottom-grab sample from depths up to 7,340 m [Kovalevsksya et al., 1968; 
Pasternak, 1968; Birstein, 1969a]. During the 11th trip in 1971-1972 that was dedicated to biological 
studies in the southern Atlantic Ocean, work was conducted in the South Sandwich trench in which 5 
extremely abundant trawling catches and 2 bottom grab samples were obtained from depths ranging from 
6,050 to 8,116 m [Vinogradova et al., 1974; Mirovon, 1974; Murina, 1974; Turpayeva, 1974; Filatova, 
1974; Filatova, Vinogradova, 1974; Basov, 1975; Beliaev, 1975; Gureyeva, 1975; Kudinova-Pasternak, 
1975b; Levenstein, 1975]. Another three trawling catches were obtained in this same trip in the 
Romanche trench [Vinogradova, 1974]. During the 14th trip in 1973 in the Caribbean Sea and its 
adjoining regions the Puerto Rico and Cayman trenches were studied. The first of them obtained 5 
trawling and 2 bottom grab samples deeper than 6,000 m from depths to 8,100 m and the second, 5 
trawling and 5 bottom grab samples from depths to 6,950 m [Beliaev, 1974b; Wolff, 1975; Keller et al., 
1975; Litvinova, 1975; Mironov, 1975; Nielsen, 1975a, b; Pasternak et al., 1975; Wolff, 1976b, 1979; 
Datta Gupta, 1977; Fauchald, 1977]. 

The 57th trip of Vityaz in 1975 in the western tropical section of the Pacific Ocean (the trip was 
led by N. V. Parin and the benthic fauna team by A. N. Mironov) was extremely productive in terms of 
study of the fauna in the hadal depths. This trip collected fauna in all the trenches surrounding the 
Philippine Sea: Ryukyu, Philippine, Palau, Yap, Mariana, Volcano 
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and Izu-Bonin, as well as in the Banda trench. During the three months of work, a record number of 
catches for one expedition were made at depths over 6,000 m. Thirty trawling catches and 12 bottom grab 
samples were obtained from eight trenches; 8 successful trawlings were made in the Philippine trench to 
depth 9,990 m, and from seven trawling catches obtained in the Mariana trench, three trawlings were 
made at depths over 10 km, including the deepest of all ever made, at depth 10,700-10,730 m. The 
deepest hadal bottom grab samples were obtained from depth 9,340 m in the Philippine trench and 9,540 
in the Mariana trench. The trawling catches obtained in the trenches on this trip are described in detail in 
the publication [Beliaev, Mironov, 1977a]. Results of processing the data for certain groups of benthic 
fauna from the collections of this trip are also partially published in [Kamenskaya, 1977a; Kudinova- 
Pasternak, 1977; Beliaev, Mironov, 1977b; Levenstein, 1978a]. 

During the 59th trip of Vityaz in 1976, repeated work was conducted in the Japan trench: 5 
trawling catches were obtained and one bottom grab sample from depths to 7.5 km. After the 59th trip, 
the Vityaz continued to sail until 1979, but did not conduct further work in the deep-sea trenches. 

During the entire period from 1949 through 1976, Vityaz studied life at the hadal depths during 20 
expeditions and examined 16 trenches in the Pacific Ocean and Yavan trench in the Indian Ocean. During 
this work, from depths over 6,000 m 40 bottom grab samples were obtained and at these depths 106 
successful trawlings were conducted, of them 18 at depths over 9 km, including 5 deeper than 10 km. 
Additionally, in a number of trenches during the Vityaz expeditions fairly numerous plankton catches 
were made that covered depths over 6,000 m, including several catches of plankton networks in levels 
limited to these depths. The author's article [Beliaev, 1976] correlates the data on the pelagic and bottom- 
dwelling fauna of the hadal depths. 

During all the expeditions on Vityaz, exceptionally abundant and diverse collections of ultra- 
abyssal fauna were gathered. Much of the collected data has already been processed and the results have 
been published, but for the majority of the taxonomic groups of animals data processing has not yet been 
completed, and apparently will continue for many more years. It is quite substantiated to say that the 
enormous contribution of Vityaz to the study of life at the hadal depths has not yet been surpassed by any 
of the other research vessels that also collected animals at such depths. 

Vityaz made its last sailing in 1979 and is currently in permanent dock in Kaliningrad where it 
will become a marine museum. The book Nauchno-issledovatel'skoye sudno Vityaz' i ego ekspeditsi 
Vityaz Research Vessel and Its Expeditions [1983] covers the correlation of all the oceanographic studies 
made during the Vityaz trips. 

The Soviet research vessel Dmitriy Mendeleyev continued work in the deep-sea trenches starting 
in 1969. In 1969 it made one trawling in the Puerto Rico trench, in 1972 obtained a bottom grab sample 
in the Peru trench, and in 1976 during work in the sub-Antarctic waters in the western Pacific Ocean 
made a detailed study of the relief of the Hjort trench [Zhivago, 1978] and obtained 2 bottom grabs and 3 
trawling samples from this trench from depths to 6,650 m [Vinogradova et al., 1978]. 

The Japanese ship Soyo-Maru in 1972-1980 made 13 trawlings at depths from 6,000 to 6,340 m in 
the northwest trough of the Pacific Ocean, 2 trawlings at depths about 7.5 km in the Izu-Bonin trench and 
one in the Mariana trench at depth 8,870 m [Okutani, 1974, 1982], and in 1980 and 1981 the vessel 
Hakuho-Maru obtained trawlings and 4 bottom grabs samples in the Japan and Izu-Bonin trenches to 
depths 8,260 m [Gamo, 1983, 1985; Shin, 1984; Kristensen, Shirayama, 1988]. 
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Extremely important results from the standpoint of the use of a box-corer that provides complete 
meiobenthos samples as well as the use of independent instrument-carriers were obtained in 1970-1975 
during several American expeditions, primarily on the Thomas Washington research vessel. 

The special publication of P. Jumars and R. Hessler [1976] discusses the data regarding the 
composition and population of the animals in the very abundant sample taken by the box-corer in the 
Aleutian trench at depth 7,298 m during the Seventow expedition in 1970. The number of animals (in 
conversion per 1 m*), based on the data of this sample, due to the use of a more advanced collection 
technique was much higher than in the dredging samples obtained previously from similar depths by all 
other expeditions. During the same expedition, several dredging samples were obtained in the northeast 
trough of the Pacific Ocean at depths only slightly above 6,000 m [Hessler, Jumars, 1974]. 

During the Southtow expedition of the same Thomas Washington vessel at seven stations in the 
Chile trench, descents of camera-controllable bait were made to depths from 6,767 to 7,196 m using an 
independent instrument-carrier (see the next chapter) [Hessler et al., 1978]. The same work, also using 
bait traps lowered on an independent instrument-carrier was conducted in 1975 during the Eurydice 
expedition at depth about 9,600 m in the Philippine trench, and then at depths from 7,353 to 10,592 in the 
Mariana trench [Wolff, 1976, 1977; Jayanos, 1977; Hessler et al., 1978]. The results of these 
observations and catches will be discussed in the following chapters. The American expeditions also 
obtained 13 samples by box-corer and 8 catches by epibenthic trawl] at depths up to 9,600 m in the 
Philippine trench [Hessler et al., 1978]. 

The fauna of the hadal trenches has possibly been studied by now even more completely than the 
fauna of many regions of the ocean floor and underwater ocean ridges, and even more so the local 
elevations. The composition of the population of the trenches is primarily known, the representatives of 
individual genera and taxons of the highest rank that dominate in the trenches have been revealed. Many 
laws governing the vertical distribution and geographic dissemination of the trench fauna, and many of its 
ecological features have been clarified. The accumulated data make it possible to advance a number of 
suggestions about the origin of the ultra-abyssal fauna. 

However, the fauna in some trenches still remains completely unknown, e.g., the marginal 
trenches: San Cristobal, Admiralty, Central American (Guatemala), as well as the trench-faults: 
Imperator, Mussau, Lira in the Pacific and Diamantina in the Indian Ocean. The fauna of some other 
trenches has still not been fully studied. Finally, quite a lot of the fauna data collected in the trenches both 
by the Soviet and foreign expeditions have still not been processed by the zoologists or specialists in 
different taxonomic animal groups. The final processing of all of the already collected data will 
undoubtedly supplement our concepts regarding the trench fauna, but will hardly alter the concepts 
already formed regarding the characteristic features of this fauna. 

In addition to the aforementioned detailed summaries on the trench fauna, more concise 
compilations been repeatedly published that cover the main data on the composition and uniqueness of 
the ultra-abyssal, or hadal, fauna, the laws governing its dissemination, its origin, etc. [Wolff, 1970; 
Beliaev, 1969a, 1971a, 1977a, b, 1980, 1983a, b; Birstein, 1969c, 1971a]. The article published several 
years ago by the chairman of the Working Group on Ocean Ecology of the International Union of 
Environmental Protection and Natural Resources, M. V. Angel [1982] that surveys the characteristic 
features of the trenches and their fauna makes special coverage of the need to protect the deep-sea 
trenches and their unique 
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TABLE 3. 

TOTAL NUMBER OF CATCHES IN WHICH BENTHIC ANIMALS 
WERE TAKEN FROM DEPTHS OVER 6000 M, NUMBER OF STATIONS 
AT WHICH PHOTOGRAPHS OF ANIMALS WERE OBTAINED AT THESE 
DEPTHS, AND NUMBER OF SUBMERSIONS OF BATHYSCAPHES AND 
OBSERVATIONS OF ANIMALS THROUGH PORTHOLES 
(NUMERATOR--WORK OF SOVIET EXPEDITIONS, 
DENOMINATOR--WORK OF EXPDEDITIONS OF OTHER COUNTRIES) 


Depths, m Number of | Numberof |Numberof | Catches of Number of | Bathyscaphe 
examined trawlings* bottom grab | animals on stations with | descents *** 
trenches and samples bait bottom 
troughs photographs 

22 


6,000-6,500 33/39 23/5 





than 30) 


*Additionally, in the Philippine trench at depths from 6 to over 9 km another 8 trawling expeditions were 
conducted by the American WHOI (Woodhole Oceanographic Institute) and at the same depths another 
13 samples were obtained by the American box-corer expedition USNEL (US Navy Electronic 
Laboratory). These numbers are indicated in the parentheses. 

**Including the photographs that monitor the clusters of animals at the bait lowered to the bottom. 
***The bathyscaphe Archimede made another 5 descents to depths over 6, 000 m near Japan in 1967. 


fauna and the impermissibility of any anthropogenic impacts (toxic or ship waste contamination, burial of 
radioactive wastes” ,etc.) that could damage the trench ecosystem. 

Summary data on the biological work done below 6,000 m are given in Table 3, and the station 
data with coordinates and depths are given in Appendix 1. The station locations are also shown in Figs. 
2-12. 


'The article of V. G. Bogorov and Ye. M. Kreps that was published back in 1958 also covered impermissible burial of 
radioactive wastes in trenches. 
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CHAPTER 3 
METHODS OF COLLECTION AND OBSERVATIONS 
OF THE DEEP-SEA FAUNA 


The intensive development of the study of the fauna in the hadal depths began at the end of the 
first half of our century. Samples of benthic animals were only obtained by trawlers and bottom grabs 
from the deep-sea trenches as a result of the acquisition of ultrasound fathometers-self recorders and the 
construction of comparatively large research vessels equipped with powerful electric winches and drums 
that accommodate up to 12-16 km of fairly strong cables and can hold up to at least several tons. 

The ultrasound self-recorders allow clarification of the nature of the relief of the studied trench 
even before the beginning of the trawling operations to its maximum depth and continuous monitoring of 
the course of change in depths during trawling or lowering of the bottom grab. Without this monitoring, 
it would be as impossible to trawl on the floor of a deep-sea trench as it would be to lower an instrument 
on a cable into a mountain ravine from a balloon borne by the wind above this ravine at an altitude of 6- 
10 km and separated from the earth by a dense cloud layer. 

The publication of N. N. Sysoyev [1959] describes in detail the deep-sea trawling winch of Vityaz 
that made numerous trawlings in many trenches to depths over 10,700 m in the Mariana trench. During 
operations in the hadal depths in order to ensure sufficient strength of the cable over its entire length, 
either a continuous cone cable or a graded cable spliced from different diameters had to be used. 

The trawling winches of the Soviet research vessels adapted for deep-sea trawlings use steel cables 
ranging in diameter from 6.8 or 7.2 mm on the terminal section and carrying a bottom-submersible 
instrument to 15.5-16 mm in the base. The spliced cables are assembled so that each cable section had as 
a minimum a double strength margin, considering the load on it, including the weight of the cable and the 
instruments attached to it. 

One of the main difficulties during trawlings at great depths was determination of the number of 
cables required based on the direction and velocity of drift of the vessel during the operations. B. 
Kullenberg [1951], a participant on the expedition Albatross-2, suggested a fairly complicated 
mathematical calculation for the length of a cable, based on the theoretical course of the cable in the water 
mass, depending on depth, weight of the cable, instruments, and angle of inclination of the cable at the 
water surface, depending on the ship drift. 

However, the practical work on the ships Vityaz and Akademik Kurchatov demonstrated that it is 
expedient to use more simplified calculations for this purpose. The fact is that the currents above the 
great depths in the water mass could change from the surface to the bottom in direction and velocity, and 
the cable course often does not correspond to the theoretical calculation. 

When working with the bottom grab Okean with area 0.25 m” lowered on comparatively light, 
small-diameter cables, the moment that the instrument reached the bottom at depths to 5-6 km usually was 
recorded by loosening of the cable (dynamometer readings, change in sound of the working winch). It 
happened repeatedly that the actual length of the discharged cable does not correspond to that calculated 
by the angle of its inclination at the water surface. 

At depths over 6 km, determination of when the bottom grab reaches the bottom is very difficult, 
and successful descents only occur in favorable weather and with weak drift. It is very indicative that the 
only bottom grab sample from a depth over 10 km was obtained by Galathea in the Philippine trench only 
during the fourth descent. The first three attempts were unsuccessful [Bruun, 1958]. 
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During the Soviet expeditions, the deepest hadal samples by bottom grab were obtained during the 57-th 
trip of Vityaz in 1975 from depth 9,340 in the Philippine trench (station 7,208) and from depth 9,540 in 
the Mariana trench (station 7,363) (see Appendix 1). The American expeditions in the Philippine trench 
obtained several samples by box-core 0.25 m” from depths to 9,600 m. 

During deep-sea trawlings, especially at depths over 6 km, the moment when the trawl! reaches the 
bottom by tension of the cable for the most part cannot be noted since the trawl weight is too low 
compared to the weight of the actual cable. Approximate calculations of the requisite cable length should 
therefore be made based on the only accessible criterion, the cable slope angle at the surface. Considering 
that these calculations may only provide an approximate concept about the required cable length, the 
Soviet ships made them by the simplest method, adopting the depth as the leg of a right triangle, and the 
cable length as the hypotenuse. A table, calculated to the maximum depths for different slope angles of 
the cable with 5° intervals was used in this case for convenience and speed. The actual length of the cable 
had to be increased versus the calculated length the stronger that the ship drift was in order to guarantee 
that the trawl] reached the bottom and so that it could reach the bottom horizontally, without floating on 
low relief irregularities. At depths over 5-6 km and with cable inclination angles at the surface up to 30- 
40°, it is usually sufficient to increase the cable length versus the calculated by 20-30%. Insufficient 
length of the cable could mean that the trawl does not reach the bottom. These cases were common in all 
the deep-sea expeditions. Excessive increase in the cable length results in its entangling and the 
formation on it of knots and kinks that could break it. 

A precise idea about the moment when the trawl or bottom grab reaches the bottom is provided by 
automatic ultrasonic signaling devices that send signals at the moment the equipment touches the floor or 
at a specific distance from the bottom. The American expedition on the research vessel Thomas 
Washington in the Philippine trench work also used pingers to depth 9,600 m [Wolff, 1976a] (see Fig. 33, 
b). 

It is extremely important for an oceanographic ship used for deep-sea biological work to be able to 
move at minimum speeds on the order of 0.1-1 knots. At this speed, deep-sea trawling may be done even 
if there is no drift in calm weather. Additionally, if there is too strong drift, this permits compensation for 
the ship drift at the requisite (low) speed. The trawling technique used on the 11th trip of Akademik 
Kurchatov during work under very difficult sub-Antarctic conditions in the South Sandwich trench was 
covered in the article of E. A. Rebayns [1974], who was then the captain of Akademik Kurchatov and was 
the direct leader of the deep-sea trawlings to produce abundant and diverse fauna for the first time in this 
trench. 

Deep-sea trawlings on the Soviet research ships were usually made by the Sigsby-Gorbunov trawl 
with frame width 2.5 m and with side bars that prevent entangling of the trawl bag beyond the frame (Fig. 
17). A similar attachment as an additional frame was mounted on the trawl of the Eltanin research vessel 
(Fig. 18). If there is a calm relief and soft soil, a dual trawl with six-meter frame as used on the Galathea 
yields very effective results. 

In order to obtain approximate quantitative characteristics of the benthic fauna based on trawling 
catches, Ye. I. Kudinov, a colleague in the Institute of Oceanography, designed a trawl-graph, an 
instrument in the form of freely rotating wheel with an automatic recorder contained in it. The trawl- 
graph was suspended from the frame of a benthic trawl, and the automatic recorder recorded the length of 
the path traversed by the trawl over the bottom. Approximate calculations of the bottom area covered by 
the trawl and the weight of the catch per unit of area [Zenkevitch et al., 1955] were made in the first years 
of work of Vityaz based on the trawl-graph readings. 

It was then found, however, that the trawl-graph readings could also be used for an approximate 
quantitative evaluation of the macrobenthos biomass only under the most favorable conditions, with a 
calm bottom relief on the ocean floor and 
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Figure 17. Benthic Trawls Use for Deep-Sea Trawling on 
Soviet Research Vessels 


Key: 
A. Sigebi-Gorbunov trawl 
B. double six-meter Galathea trawl 


loose silt sediments, freely passing during trawling through the trawling nets [Beliaev, Sokolova, 1960b]. 
During operations in the deep-sea trenches with complex macro- and micro-relief of the bottom, when the 
depth during trawling often changed by hundreds of meters, the trawl-graph readings were very unreliable 
and did not allow an actual judgment of the bottom area covered by the trawl. Under such conditions, 
when two or three trawl-graphs were used at the same time that were suspended on the opposite ends and 
in the middle of the trawl frame, their readings could diverge by tens of times. The further use of trawl- 
graphs was therefore halted in work in deep-sea trenches. 

Until the middle of the current century, the majority of deep-sea expeditions (with the exception of 
the Danish expedition on the research vessel Ingolf) essentially discounted the meiobenthos that at great 
depths plays an important role in the benthic fauna. The smallest animals were either washed out together 
with the silt from the trawl through the trawl mesh during elevation, or were lost when the samples were 
washed on the deck on large-mesh metal sieves. Starting in 1954-1955, Vitayz introduced the practice of 
washing both trawling and bottom grab samples in a small net made of the finest mesh about 0.5 mm 
which allows collection of even the smallest meiobenthic animals. The Soviet ships use a special washing 
machine [Fedikov, 1960] to wash the samples. In order to prevent washing out of the entire soil and 
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Puc. 17. Dontsie Tpanbl, Hcnons3yembie Ania rnyGoKoBoy- 
HBIX TpaneHHA Ha COBETCKHX SKCMeQHUMOHHBIX CyMax 


A — tpan Curc6un—lop6yxosa; 5 — Bono mectumet- 
poBbit Tpan Tuna ’’Tanaten”’ 





JIBIX HIIHCTbIX OCaMKax, CBOGOMHO Mpoxo JALUMX Mp TpueHHH Yepe3 AYeH TpaloBoH ceTu: [Be- 
nates, Coxomosa, 19606]. Tpu pa6otax xe BN y6OKOBODHBIX 2e106ax CO CNO%xXHBIM MakKpo- 
HW MHKpOpesibecboM Ha, Kora 3a BpeMA TpasleHuA rmyOuHa HepefKO MeHAeTCA Ha COTHH MET- 
poB, NOKa3aHHA Tpaorpaca OKa3bIBaloTCABeCbMa HeHafexKHbIMH H He MOSBONIAIOT CYDHTb O 
@akTHyeckH OGnoBneHHOM Tpaiom nnowagH mHa. B TakHx ycNOBHAX NpH OAHOBpeMeHHOM 
HCMOMb3OBaHHU ABYX HIM Tpex Tpanorpados, Nose WeHHbIX Ha MpOTHBOMONOXKHBIX KOHUAX H 
B cepefiHe TpaloBoH paMbi, HX MOKa3aHHA MOTYT pacxOMMTbCA B AeCATKH pas. TlogTOMy B 
anbheHiweM OT HcMONb3OBaHHH TpalorpacdboB npx pahoTax B rmyG6OKOBODHBIX >%Ke106ax 
NpHUWIOCh OTKAa3aTBCA. 

Tlo cepeouHbI TeKywlero cToneTHA GONbUIMHCTBOM MyGOKOBOGHBIX 9KCNenoMUMK (3a KC- 
KUONeHHEM BaTcKOH 9kcneguunH Ha 3/c "MHronpd’’) MetoGentoc, urparowmit Ha GOMBUIKX 
rny6vHax BaxXHYIO pOb B QOHHOHM chayHe, MpakTHuecKH He yuntTbIBaicA. Han6onee MesmKue 
%*XMBOTHBIC THGO BbIMbIBaIHCh BMecTe C HJIOM H3 Tpasla Yepe3 AYeH TpaslOBOTO MeLLUKAa IIpH 
nogbeme, WH60 TepAIHch NpH MpOMerBkKe NpoGbpi Ha NatyGe Ha KpyMHOAYeHCTBIX MeTAIIIM- 
ueckHx cHTax. Haunnaa c 1954-1955 rr. wa *Butase” Opyla BBeeHa B MpaKTHKy MpoMbIBKa 
WU TpanoBbIxX H DHOveplMatTenbHbIX po B MATKOH CeTKe H3 MeJIBHHYHOFO CHTa c AYeeH OKOMO 
0,5 MM, ¥TO MO3BONAeT COGHpaTb AaxKe MesIKHX %KKBOTHBIX MeHOGeHToca. JIA NpOMbIBKH 
Mpo6 Ha coBeTcKHx cyMax HCMOMD3yeTCA CMeuHabHbI MpOMbiBHOH cTaHoK ([®epHKoB, 
1960]. Ina npegotspauieHMA BHIMbIBaHHA BCero fpyHta H MeHOGeHTOCa Mpx Mosbeme Tpana 
BHYTpb KOHLEBOM YaCTH TpaslOBOTO MelIKa BILMBae ICA MeLUOK H3 MeJIKOAYeHCTOTO CHTa HII 
Bonee NNOTHOK TKaHH. CxoHad MeTODMKa NpOMBBKH TpastoBbix Mpo6 Oppla HcMob30BaHa B 
50-x romax Ha aMepHKaHCKOM 3KcieDHUKOHHOM cyfHe ”Buma”’. Tenepb NpOMbIBKa MpuHeceH- 
HOroO TpasioM rpyHTa Ha MATKHX MesIKOAYeHCTBIX CHTaX OGWeM pHHATAa MIpH ryGOKOBOPHBIX 
pa6otax. 

IIpu o6cnenopanuu Ilepyatckoro xenoGa aMepHKaHCKHMH 9KCIesHuMAMM Ha 3/c Mtte- 
HHH” H ’’AHTOH Bpyyk” ana c6opa MeHoGentoca 6bLl ycnelHo MpuMeHeH MasIbiit Tpeyronb- 
HI Tpan MeH3Hca c MeLIKOM H3 MeIKOAMYeMCTOFO CHTa H BXODHDIM OTBEpCTHeM LIM pHHOn 
1 mM¥ BpricoToH 10 cm (cm. prc. 18). Kak yxa3pmaet Men3uc [Menzies, 1963], sToT-Tpan 
BMecTe C HeGonbui0H Tpy6KOH ANA B3ATHA KOMOHKH OCaKOB MO%KHO OMycKaTb Ha Tpoce 
muameTpoM 4,8 MM c JleGegqKH, KCMONb3yeMOH WIA rHgponormyecKHx paboT. OpHakO 9TOT 
Tpall MOxeT GbITb HCMONb30BaH DIA c6opa my6OKOBORHOTO OeHTOca IML HapsADy c OOnI- 





meiobenthos, when the trawl is lifted, a bag made of fine-mesh or denser cloth is sewn inside the end of 
the trawling bag. A similar trawling sample washing technique was used in the 1950's on the American 
expedition Vema. Washing of the soil brought up by a trawl in soft small-mesh sieves is now generally 
accepted in bottom drag operations. 

During examination of the Peru trench by the American expeditions on the research vessels 
Eltanin and Anton Bruun to collect meiobenthos, a small triangular Menzies trawl was successfully used 
with a bag made of a small-mesh sieve and inlet 1 m and height 10 cm (see Fig. 18). As indicated by 
Menzies [1963], this trawl together with a small pipe to take a sediment column could be lowered on a 
cable of diameter 4.8 mm from a winch to be used for hydrological operations. However, this trawl may 
be used to collect deep-sea benthos only in addition to 
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Figure 18. Trawls of Research Vessel Eltanin 
Large Six-Foot (in Rear), Small Traw] Menzies to Collect 
Meiobenthos (in Middle), and Machine for Washing Fish (Right) 
[per: Menzies, Chin, 1966] 


the regular, larger trawls, since the comparatively large animals are essentially not trapped by it. 

Starting in the late 1960's, expeditions from the United States and other countries used an 
epibenthic sled/sledge trawl for deep-sea work that was a good trap for the macrobenthos populating the 
bottom surface and the ground layer surface (a more detailed description and an image of it are given in 
the publication of [Hessler, Sanders, 1967]) (Fig. 19). R. Hessler et al. [1978] mention eight samples 
taken by the sledge trawl in the Philippine trench at depths to 9,600 m. At the end of the 1970's in 
England, a quantitative closing epibenthic sledge trawl was designed whose operation was monitored and 
controlled by acoustic signals sent from the ship and received on it from the traw] sensors [Aldred et al., 
1976]. Then [Rice et al., 1982] developed a somewhat modified sledge equipped with a camera that made 
photographs of the bottom 1.5 m ahead of the sledge every 15-30 sec, and an odometer that recorded the 
length of the path made by the sledge over the bottom until its closure. The sledge of one of the models 
was equipped with three bags trawling the bottom surface, two side ones with a net with 4.5 mm mesh 
and a central one with 1 mm mesh; it also had under them a superbenthic net (0.33 mm mesh) to catch 
bottom animals in the layer 0.6-1.2 m above the floor. This sledge model was successfully tested during 
several catches in the Atlantic Ocean, so far at depths to 4 km. 

During the 1964-1965 trip in the northwest Indian Ocean of the North German research vessel 
Meteor, H. Thiel used the following special, extremely labor-intensive, but extremely effective technique 
of collecting deep-sea microbenthos [Thiel, 1966]. A section 25 cm? in size was cut from the surface of a 
dredging sample by a special instrument (Meiosteicher). The resulting sample was fixed in Formalin 
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Puc. 18. Tpansi 9/c “"HatennH” — Gonbuoh wiecTudyTosbit (Ha 3antiem miaHe), Mani Tpan Men3uca 
mia cOopa MefioGexToca (B CepefHiic), cTaHOK ix MpOMLIBaHHA Mpo6 (cnpaBa) [ro: Menzies, Chin, 
: 1966] 


HbIMH, Gonee KpyNHbIMM TpaaMH, TaK Kak CpaBHUTesIbHO KpYMHbIX XHBOTHBIX OH pak TH- 
ueCKH He yiaBsIHBaeT. 

C konua 60-x romoB 9KcNenHunn CLA u pana apyrux ctpaH OOpmHO ucnOn 
ry6oKoBOpHEx paGoT amuOeHTHYecKHH calaz0uHbIM Tpan (sledge traw 
XOpOlWO OOMaBIMBaWWH MaKpOGeHTOC, -HacesAHOWMX M10 
HbIM cow rpyHTa (MompoOHoe ONMcaHHe HM H30OpaxKeHne ero MpHBeneHo B paGote [Hessler, 
Sanders 1967]) (puc. 19). P. Xeccnep c coaptopamu [Hessler et al., 1978] ynomuHaet 0 
BOCbMH Ipo6ax, B3ATBIX Ca/la304HbIM TpaslOM B OHMHMMHHCKOM >xxKeOGe Ha rmnyOuHax 70 
9600 M. B Konue 70-x ronos B AHIHH CKOHCTpyHpOBaH KOJIMYeCTBEHHDIM 3aMbIKAIOLUMHCA 
aNHOeHTHYeCKHH caa30"uHbIM Tpal, paboTa KOTOpOro KOHTpONMpyetcs uM yitpaBsAeTcA aky- 
CTHYeCKHMM CHIHalaMH, HOCBUTaeMBIMH C CYZHa H MpHHHMaeMbIMM Ha HeM OT JaTYKKOB Tpa- 
na [Aldred etal.,1976]. B qanbHeiutem [Rice et al., 1982] Opin paspaGoTaHbl HecKONbKO’ 
MODHUKAaLMA Taxoro Tpala, cHaG>keHHOTO cboTOKamMepod, yemaioweH KaxopIe 15—30 c co- 
TOCHHMKY WHa B 1,5 M BepenH Tpala, H OMOMETPOM, perMCTpHpyYIOLUHM DWIMHY MyTH, Mpon- 
HeHHOTO TpaioM TO Ay MO ero 3aMbikaHuA. Tpalt OMHOH M3 ITHX MOZeNeH OGOpyAOBaH Tpe- 
MA MEeLUKAMH, OONa@BIHBaIOWUMMH MOBeEpxXHOCTb OHa, — OBYMA GOKOBbIMK M3 CeTH C AuecH 
4,5 MM H WeHTpasibHbIM Cc dueeH | MM, a TaKoKe pacouOxeHHOH Hal HHMH cyte pbeHTHYeCKOH 
ceTbio (s4eH 0,33 MM) QA JIOBa MpHAOHHbIX 9KHBOTHDBIX B ce 0,6—1,2 M Han QHOM. Tpam 
3TOH MOneNH GbUI ycNeWHO ONpoGbOBaH BO BpeMAl HeCKONIBKHX JIOBOB, MpOBeeHHbIX B ATIaH- 
THYeCKOM OKeaHe, — Moka Ha Mmy6uHax 10 4 KM. 

Bo spema fulapaHna B 1964—1965 rr. B ceBepo-3anagHom yactH MHouAcKoro OKeaHa 3a- 
MagHorepmMaHckoro 9/c "Meteop” X. Tub MpHMeHHI ChewHabHylo KpahHe Tpy@oeMKyi0, HO 
upe3BbMaHHO 3xpceKTHBHY1O MeTOMHKYy cOopa riy6oKoBogHoro mMHKpo6exroca [Thiel, 
1966]. C nopepxHoctm gHOUepmatenbHoH npo Gel cheuMabHpim Mpv6opom (”Meiosteicher”) 
BbIpesaicA yuacTOK pa3mMepom 25 cm?. IlomyyeHHas npo6a bukcnpoBatach dbopManHHOM, 
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Figure 19. Epibenthic Sled Trawl [per: Hessler, Sanders, 1967] 


stained with a special dye that acts only on animal tissue, and using a set of sieves was separated into 
fractions with particle size 65-100, 100-150 and over 150 um. Then, a binocular microscope was used to 
sample all the animals that were easily distinguishable from the soil particles due to the staining. After 
using this method, Thiel successfully detected rich microfauna in the samples taken from the abyssal 
depths (to 5,000 m). It was found the total number of organisms of the microbenthos (predominantly the 
smallest Nematoda) are from 16 to 160,000 samples/m’. For the first time at such depths representatives 
were found of Kinorhyncha and Tardigrada that were previously unknown from depths over 400 m, as 
well as numerous Harpacticoida. The use of this technique apparently will permit a further detection in 
deep-sea trenches of many representatives of the microbenthos belonging to groups that have not yet been 
found at these depths. 

The Danish 1 expedition on Galathea to obtain quantitative benthic samples used the Petersen 
bottom grab 0.2 m? [Bruun, 1958]. All samples from depths over 6,000 m by the Soviet expeditions were 
obtained by the bottom grab Okean-50 0.25 m’ ILisitsyn, Udintsev, 1955]. New, more advanced models 
of bottom grabs were repeatedly designed (see, e.g.: Wigley, 1967; Menzies, Rowe, 1968; Thiel, Hessler, 
1974, and others]). A model of a combined photobottom grab was even designed. This bottom grab 
initially photographs the bottom and then takes a sample on the photographed section (Fig. 20). Since the 
mobile animals often avoid capture by the bottom grab, the photograph could serve as a significant 
supplement to the sample. This method was used, for example, to establish that the population density of 
the Ophiuroidea inhabiting the depths of the slope is considerably higher than the bottom grab samples 
indicated [Emery et al., 1965; Wigley, Emery, 1967]. However, none of these models of bottom grabs 
were used at depths over 6,000 m. 

The so-called box corer with area 0.25 m? [Hessler, Jumars, 1974] (Fig. 21) was extremely 
effective in bringing a sample with completely intact section of the bottom from which it was taken and 
suitable for use at any depths of the ocean. Because the sediment surface is preserved intact in the 
samples obtained by this corer, the small animals, meiobenthos, were counted successfully with great 
accuracy. This corer model obtained a sample in the Aleutian trench from depths 7,298 m [Jumars, 
Hessler, 1976]. As a result of washing of this sample on a net with mesh 0.3 mm, 318 specimens of 
macrobenthic animals were collected and 538 specimens of meiobenthos (the authors included in this 
group the Foraminifera Allogromida, Nematoda, Harpaticoida, Turbellaria and Ostracoda) which in 
conversion yields respectively 1,272 and 2,152 specimens/m*. Based on the data cited by the authors in 
different publications in 1956-1968, in the samples previously obtained from depths over 6,000 m by 
bottom grabs of other models, the number of animals did not exceed 200 specimens/m?. Several samples 
by a corer of this type were obtained in the Philippine trench all the way to depth 9,600 m (Wolff, 1976a; 
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Tendal, Hessler, 1977; Hessler et al., 1978]. 










































Puc. 19. SanGetT1yeckHA cana30qHEIf tpan (no: Hessler, Sanders, 1967] 


OKpaluMBanlach cilelMaibHbiM KpacHTelleM, PeCHCTBYIOWIHM TOJIDKO Ha TKaHM XHBOTHBIX, H 
pasyenmiach px NOMowM Habopa cuT Ha @pakuMH c pasmepom yacTHy 65—100, 100-150 1 
Gonee 150 mx. Hocne storo nog G4HoKynapom Npon3BOpHNach BEIGOpKa BCex *XHBOTHEIX, 
XOpOWO OTIHYAMbIX Mocie OKpackH OT YacTHY rpyHta. IipHmMeHuB sty MeTOmNKy, Tw y7a- 
NocTh O6Hapyxats Goratetutyio MHKpodayHy B MpoGbax, NomyyeHHbx c abvccanbHeK rmy- 
Onn (qo 5000 m). Oxazanocs, ¥r0 O6ulee YHCIO OpraHH3MOB MHKpOGeHTOCa (mpenmyuect- 
BeHHO MeJIbUaHLUMX HeMaTO) cOCTaBMAeT B Mepecuete OT 16 Wo 160 THIC.3K3./M*. BnepBbie 
ObuIH OGHApyxeHbI Ha TaKHX Mmy6uHax Mpepctasutenu Kinorhyncha. u Tardigrada, panee 
HeH3BeCcTHBIe c riy6HH Gonee 400 M, a takxxe MHOrouncieHHbIe Harpacticoida. Tlo-sugumo- 
My, IIpHMeHeHHe 3TOH MeTOJHKH NO3SBONHT B abHeuemM OGHapyxdThH B InyOoKOBODHEIX 
xeno06ax MHOTHX Mpef{cTaBHtene MHKpoGeHTOCa, OTHOCAUIMXCA K rpylinam, 00 cHx Mop He 
HaiteHHbIM Ha 39THx MyGHHax. 

Marcko# skcnenuumei Ha “Tantatee” mia NONyueHHA KONHMECTBEHHEIX MpoO GekToca OpDI 
HcNonb30BaH PHOepNatenb Metepcena 0,2 m? [Bruun, 1958]. CopetckHmy 3K cile 7H AMM 
Bce npo6pl c my6uH Gonee 6000 M GBDIH NonyueHDI pHOuepMatenem "OxeaH-50”? 0,25m? 
[JIncnuusH, Yoruues, 1955]. HeogHoKpatHo KOHCTpyHpoBasiHcb HOBble, Gosee coBepueHHbIe 
MOpenH DHOvepnatenei (cm., Hatp.: [Wigley, 1967; Menzies, Rowe, 1968; Thiel, Hessler, 
1974; uw gp.]). Bora gaxe cKOHCTpyupoBaHa MOfeNb KOMGHHHpOBAHHOrO coToOpHOYe plate- 
na. Tako mHOueptiatenb cHayana d@oTorpadupyet BHO, a 3atem Gepet NpoGby Ha ccotorpa- 
upoBaHHoM yuactKe (puc. 20). MockonbKy NogBwKHbIe XHBOTHBIe 3a4acTy10 yCleBalor H3- 
GexkaTb 3axXBaTa PHOYepMatenem, POTOrpapuA MOXeT CYKHTb CYWLECTBEHHBIM JOMONMHEHHeM 
K MoslyYeHHOH MmpoGe. MMeHHO 3THM Nytem yyaloc, HallpuMep, YCTaHOBHTS, YTO NNOTHOCT 
noceneHHH OOMTaIOUIHX Ha MyOuHax CKIOHa OPHyp 3HayHTeMbHO Bile, YeM WaBaH OCHOBA- 
HHe CUHTaTb WHOYepNatenbHbie MpobEr [Emery et al., 1965; Wigley, Emery, 1967]. OgHaxo 
DHoveplarenu Bcex 9THX MOMeNeH He Mconb3OBaNHc Ha rmyOuHax Gonee 6000 m. 

Upesppraitho spdeKTHBHBIM, MpHHOCAWIHM Mpo6y c MOMHOCTBIO He HapyilleHHOH MOBepx- 
HOCTbIO TOTO yuacTKa Ha, C KOTOpOro OH ObVIa B3ATA, H MIpHIODHbIM DA HCIMONb3OBaHHA Ha 
mwoObix rmy6uHax OKeaHa OKa3asicA TAK Ha3bIBAeMbI KOpOOYaTHI DHOYepMatenb (box corer) 
mmrouyagp10 0,25 m? (Hessler, Jumars, 1974] (pc. 21). Bnaropapa coxpaHeHuio HeHapy- 
UIeHHOH MOBepxXHOCTH Ocamka B Mpobax, NonyuetHbix 3THM HOE pMatenem, yoaeTcA c Gosb- 
LIOH TOUHOCTbIO YUHTbIBaTb MeJIKHX 2%XHMBOTHBIX — MeHoGexTOc. Hove platenem 3TOH Moen 
6pvla nomyuena npo6a B Aneytckom xenoG6e c rmy6uHet 7298 m [Jumars, Hessler, 1976]. 
B pe3ynbiate MpOMbBKH 93TOH NpoGn! Ha cuTe c Meet 0,3 MM GEUTO coOpaHo 318 9K3. *KHBOT- 
HbIX Mak poGeHTOca 4 538 9k3. MeHOGeHTOCa (aBTOpbI BK/IOUHNH B ITY rpyliny POpMaMuHH- 
dep Allogromida, Hematon, rapnakTHunn, TypbemiApHit HM OcTpakom), YTO B Mepecuete paeT 
cooTseTCTBeHHO 1272 uv 2152 3k3./m?. Ilo mpBeneHHbIM aBTOpaMn DaHHbIM M3 pa3Hblx pa- 
6oT, omyGnuKoBaHHEx B 1956-1968 rr., B MpoGax, NomyyeHHEIX paHee c rmyOuH Gosee 
6000 mM pHouepnatenamM ppyrMx Mopeneii, uNcNO >xHBOTHBIX He MpeBbuuato 200 9k3./m?. 
HeckonbKo mpo6 gHoYepnatenAmH 3TOroO THMa GpvIO NomyyeHO B OHIHINKHCKOM xe06e 
BILIOTS HO my6uHet 9600 M (Wolff, 1976a; Tendal, Hessler, 1977; Hessler et al., 1978]. 
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Figure 20. Combined Photobottom grab (per: Wigley, Emery, 1971) 


It is very important that the box corer could descend with 25 sections of cross-section 10x10 cm installed 
in it and thus obtain a sample with area 0.25 m’ already divided into 25 subsamples that could be studied 
independently [Wolff, 1976a]. As a result, it became possible to compare among themselves the 
composition and population of the animals obtained from different subsamples with an area of 100 cm’, 
and to judge the degree of homogeneity or inhomogeneity of the small-scale distribution of the 
meiobenthos. 

Underwater photography yielded a lot in terms of studying the fauna at the greatest depths. The 
first photographs of the bottom with animals were obtained at ocean depths about 40 years ago [Ewing et 
al., 1946]. In the last 30 years slightly more than two dozen photographs have been published of the 
bottom with animals obtained at depths over 6,000 m by the French expedition on Calypso in the 
Romanche trench [Cousteau, 1958] and several American expeditions in 1961-1965 in the Romanche, 
Puerto-Rico, South Sandwich, Peru, New Britain and New Hebrides trenches [Pratt, 1962; Menzies, 1963; 
Heezen et al., 1964; Heezen, Johnson, 1965; Heezen, Hollister, 1971; Menzies et al., 1973]. All of these 
photographs were obtained from depths from 6,000 to 8,650 m. In the Peru trench the expedition on 
Eltanin at two stations obtained bottom photographs somewhat deeper than 6,000 m with animals and at 
the same stations trawling was conducted during which some of the animals were caught that were in 
these photos [Menzies, 1963] which facilitated their analysis. The Soviet expeditions during these same 
years obtained numerous bottom photographs at abyssal depths, but only once in the Northwest trough of 
the Pacific Ocean at depth 6,145 m [N. Zenkevitch, 1970]. 

A group of Danish zoologists [Lemche et al., 1976] in 1976 published extremely interesting 
results of studying more than 4,000 bottom photographs and partially the benthic layer obtained by the 
1962 American expedition on the Spencer F. Baird ship in five trenches of the western tropical section of 
the Pacific Ocean (see 
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Puc. 20. Kom6vHupoBaHHEIA cboTopHouepnatens (no: Wigley, Emery, 1971) 


BecbMa CYylUeCTBeHHO, ¥TO KOpOGuaTbIH DHOYepMatesb MO%KHO OllycKaTs CO BCTaBsIeHHbIMH B 
Hero 25 ceKUHAMM KBafpaTHOTO ceveHHA pasmepoM 10X10 cm x TaKHM O6pa30MNonyyarTh 
npoby nnowappo 0,25 M?, ye pa3neneHHyto Ha 25 cy6npoG, KoTOpsie MOXKHO HccMenOBaTb 
He3zaBucHmMo [Wolff, 1976a]. B pe3ynbraTe 3TOTO cTaHOBHTCA BO3MO%KHbIM CONOCTaB AT 
Mexfy coG60H cOcTaB H YHCICHHOCTb XXHBOTHBIX, MO YYeHHBIX H3 pa3sHEKX cy6MpoG miowayb0 
100 cm?, Mu cymTb O cTeneHH OfHOpOmHOcTH HK HeOTHOpOMHOCTH MeyiKOmMaciuTaGHOTO 
pactipeneneHuA MehoGeHT0CAa. 

QueHb MHOroe B OTHOWeEHHH H3yYeHHA cbayHbl HanGoONbUMX IMyOnH Dano nopBomHOe do- 
TorpaHpoBaHve. Brepabie oTorpapun WHa c %xHBOTHBIMH GOBLIN NomyueHbI Ha rmyOuHax 
OkeaHa oKonlo 40 net Ha3aq, [Ewing et al., 1946]. 3a mocnenytoumne 30 ner 6pnI0 ony Gnuko- 
BaHO HeMHOrMM Gosiee WByx DecATKOB dotorpadHid OHa Cc *KHBOTHBIMH, MOYYeHHBIX Ha My- 
OuHax Goree 6000 m dpanuy3ckok 9kcheqMUHe Ha "Kannunco” B xenobe Pomanw [Cous- 
teau, 1958] w HeckonBKHMH 9KcCHeqMuHAMH CIUA B 1961-1965 rr. B xeno6ax PomaHu, 
Tlyspto-Puxo, Yxato-Cannpnyes, Tepyancxnit, Hoso-Bputatcxnit nu Hoso-Te6puackuit 
[Pratt, 1962; Menzies, 1963; Heezen et al., 1964; Heezen, Johnson, 1965; Heezen, Hollis- 
ter, 1971; Menzies et al., 1973]. Bce arm otorpadun Gavin NonyyexbI c mmy6uH oT 6000 no 
8650 m. B Tepyarckom xenoGe akcnequuneh Ha "ViiteuHe” Ha DByX cTaHUMAX GbUIK NloO- 
NyYeHbt HECKONIbKO MyG6%xe 6000 m cdororpaduHn oHa c 0WKHBOTHBIMH HM Ha Tex 2Ke CTAHUMAX 
MpOBeDeHb! TpaleHuA, BO BpeMA KOTOpHIX ObLIH YaCTHYHO NOHMAHbI X%KHBOTHBIC, NomaB He 
M-Ha otorpa@un [Menzies, 1963], uro oGnerumnoonpenenéHne NocheqHHx. IK cle TMI AMM 
CCCP 3a 97H >xe Topp! OBVIM NOMyYeHbI MHOTOUNCHeHHbIe POTOrpadun Ha Ha aOnccasbHEK 
my6uHax, HO THUtb OpHaxgbr B CeBepo-3anagHoH KOTIOBHHe Tuxoro okeaHa Ha MmyOuHe 
6145 m [H. 3enkesuy, 1970]. 

B 1976 r. rpynno# gatcKux 300N0roB [Lemche et al., 1976] Gpmn onyGnnKoBaHer 4pe3- 
BBMaHHO HHTepecHble pe3ybTaTbl H3yYeHHA Gomee yem 4000 dhotorpaduit OHa HW OTYACTH MpH- 
MOHHOTO C/O, MOMYYeHHbIX aMepHKaHCKOH 9KcMepHUMeH 1962 r. Ha cyoHe *’CneHcep 
®. Bopn” B NATH xKenOGax 3alamHOH TpomHueckoH yacTH Tuxoro OKeaHa (cM. IIpuno- 
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Figure 21. Box Corer 0.25 m? (A) and Diagram of Its Layout 


Key: 

a. View from the side of the closing lever in the open position 
b. View from the side in the open position 

c. View from the side of the closing lever in the closed position 
d. View from above in the open position 

e. withdrawn box with soil sample placed on sled 

[A--per Wolff, 1976a; B--per Hessler, Jumars, 1974] 
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Appendix 1) at depths from 6,758 to 8,930 m. The cameras were towed by a ship on a cable at ping- 
controlled distance 1-2 m above the bottom and in intervals 10-15 sec bottom photographs were made that 
covered a certain area (from 0.5 to 10 m ?y; During each of the successful descents, the camera was able to 
take photos covering from several hundreds to over 2,000 m’ of the bottom. The photographs were taken 
simultaneously by two connected cameras, one taking black-and-white, the other color pictures and 
producing paired stereoscopic images. Examination of these three-dimensional color images was very 
helpful in analyzing the photographed animals. In particular, these photographs helped Lemche et al. to 
create a graphic reconstruction of a new group of animals (apparently, class rank) of the Hemichordata 
type, Lophenteropneusta (see Fig. 47). 

Underwater photography has been successfully used in recent years to monitor the clusters of 
animals and their behavior near bait lowered to the bottom. This work was conducted in the Chile, 
Philippine and Mariana trenches, and to depths of 9,800 and 10,500 m in the last two [Wolff, 1976a; 
Hessler et al., 1978]. 

Methods have recently been developed for successful use at depths of the ocean bottom not only 
of underwater photography, but also underwater television. The scales and outlook for study of the ocean 
bottom and animals living on it using these methods can be judged from the recently published works of 
Foell and Pawson [1986]. During several American expeditions in 1979-1982 on the research vessel 
Prospector in the eastern tropical section of the Pacific Ocean in a program to study the distribution on the 
bottom of clusters of iron-manganese concretions, studies were made of the bottom at depths from 4,400 
to 5,100 m using movie cameras towed at a distance of 1-5 m above the bottom or underwater TV units. 
The work of Foell and Pawson covered the partial results of their study of epibenthic animals on the more 
than 70,000 bottom images obtained by these expeditions. It is important that as in previously known 
data of trawling collections from such depths there was a dominance of Echinodermata on these 
photographs (over half of the 70 detected species). A number of previously unknown (new) animal 
species were also detected. It is true that a precise analysis of the latter will only be possible after they are 
caught. As far as I know, underwater television has not yet been used at depths over 6,000 m. 

In recent decades, another step has been taken in the study of the hadal depths that has opened up 
basically new opportunities; new independent bathyscaphes have been created to allow the researcher to 
submerge to the ocean bottom at any depths, to make direct observations through portholes, and even 
obtain benthic samples [Piccard, 1960; Piccard, Dietz, 1963; Cherbonnier, 1964; Wolff, 1964; Peres, 
1965; Laubier, 1985]. 

There are currently also a number of other underwater research vessels that are more 
maneuverable than the bathyscaphes and not as cumbersome, like the French Siana and the American 
Alvin that could be transported on the accompanying ship. These underwater vessels were able to make a 
detailed investigation of the "oases" of life at the outlets of the underwater hydrotherms at depths 2-3 km. 
Quite recently a report was published about the descents of the French research submarine Nautilus to 
depths 6,000 m in the area of the Japan and Kuril-Kamchatka trench [Laubier et al., 1986]. There is no 
doubt that the future in the study of life at the greatest ocean depths belongs to this type of underwater 
vessel. 

A completely new outlook was afforded by the use of so-called free vehicles that study the water 
mass and ocean bottom without having powerful winches on board the ship with an enormous supply of 
heavy cables. The free vehicle essentially means that a cable of several dozen or several hundred meters 
is lowered freely from the ship and a load and device (trigger) are attached to its lower end that at the 
requisite time releases the cable from this load at the acoustic command from the ship. The upper end of 
the cable has a float 
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with a device that after the free vehicle floats to the surface begins to send various types of signals to 
allow the free vehicle to be found and brought on board the ship (Fig. 22). Between the float and the load 
on the cable, various instruments may be attached: current direction and velocity analyzers, inorganic and 
organic settling particle collectors, cameras to photograph the bottom or benthic water layer, bait for 
animals monitored by a camera, various animal traps, etc. [Phleger, Soutar, 1971; Dayton, Hessler, 1972; 
Hessler et al., 1972; Yayanos, 1977; Smith et al., 1979; Macdonald, Gilchrist, 1982; Lampitt, Burnham, 
1983; et al.]. 

The largest Crustacea of the order Amphipoda were successfully found for the first time using bait 
monitored by a camera and lowered on a free vehicle. They were photographed at depth 5,300 m in the 
northeast Pacific Ocean, and they were 282 mm long which was twice as long as the largest previously 
known representatives of this order [Hessler et al., 1972]. The use of the free vehicle not only permitted 
observation on bait photographs of colossal clusters of Amphipoda Hirondellea gigas at the maximum 
depths of the Philippine and Mariana trenches, but also to catch them in bait traps lowered to the bottom 
of these trenches [Wolff, 1976a; Hessler et al., 1978]. As indicated by Hessler et al., from depths to 9,600 
m in the Philippine trench the American expeditions used a box corer to obtain 13 samples and 8 catches 
by epibenthic sled. However they did not catch a single H. gigas. These crustaceans are apparently so 
mobile that they easily avoid the trap lines. Only by using photo-monitored bait and bait traps lowered on 
free vehicles can the largest representatives of the animal population in the benthic layers of the maximum 
depths of the hadal ocean trenches, the Philippine and Mariana, thus be detected. 

Using satellite navigation to determine the location of a ship with high precision, search for and 
raising to the ship of a free vehicle floating on the surface now only takes about an hour or even less. 

The animals that inhabit the abyssal depths, and even deeper, in the deep-sea trenches, do not 
withstand the pressure changes that occur when they are lifted to the surface, from several hundred to one 
atmosphere. They are therefore always dead when the catch is lifted onto the ship deck, despite the fact 
that due to the lack of any gas-filled cavities in their bodies they could remain externally completely 
undamaged. 

Many questions related to the biology and physiology of deep-sea animals would be resolved if 
methods were developed to obtain the inhabitants of great depths alive and keep them under conditions 
close to their natural habitat. An experimental model of such an instrument rated for pressure to 1,000 
atm has already been created for catching and bringing plankton organisms live to the surface 
[Macdonald, Gilchrist, 1969; Macdonald et al., 1972]. A special isobaric trap was recently developed that 
is lowered to the bottom on a free vehicle that can be sealed after catching bottom animals and allows 
them to be brought to the surface alive while maintaining the pressure at which they were caught. The use 
of this isobaric trap in 1980 permitted benthic Amphipoda to be caught and brought up from depths to 
4,360, and then to conduct experiments for the impact on them of a pressure change [Macdonald, 
Gilchrist, 1982]. It is common knowledge that these isobaric traps have already been developed for their 
use at trench depths [Anonym., 1977; Yayanos, 1977], and the second of these publications mentions the 
catch in this trap of Amphipoda at depth 9,600 m in the Philippine trench. 

There is no doubt that the new methods of research on benthic animals as developed in the last 
decades are promising, and the use of these methods to study animals inhabiting deep-sea trenches has 
already provided important results. However, in addition to the use of new methods (underwater 
photography, traps and bait lowered on free vehicles, the use of 
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Figure 22. Diagram of Free Instrument Carrier 
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Key: 

From left to right: descent, position on bottom, lifting 

a. isobaric trap for amphipods 

b. load remaining on the bottom 

c. float system with signal sensors after surfacing 

d. cable to which various instruments may be attached [per: Macdonald, Gilchrist, 1982] 
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manned underwater vehicles, etc.), the traditional research methods still maintain their importance: 
bottom grab and especially trawling collection by catching equipment lowered on a cable from a ship. 
The knowledge that has been accumulated by now regarding the precise taxonomic classification of the 
overwhelming majority of the animals populating the hadal depths is based on mass collections that were 
made by benthic sleds of various models lowered on a cable. It is precisely these collections that allow 
mass material to be obtained that is accessible for a detailed study by zoologists, specialists in various 
taxonomic animal groups, and for clarification of the precise classification of these animals. The latter is 
very necessary for research in other all-possible fields: study of different aspects of biology and ecology, 
physiology and biochemistry, geographical and vertical distributions, endemism, etc. 


CHAPTER 4. 
TAXONOMIC COMPOSITION OF THE ULTRA-ABYSSAL DWELLERS 


Extensive data has already been processed on the ultra-abyssal fauna collected by expeditions 
from different countries. The results of fauna processing of the first two samples have been published that 
were obtained from depths over 6,000 m in the Atlantic Ocean by the expeditions on Princesse-Alice and 
Albatross-2. Processing and publication of the results of almost all taxonomic groups of animals 
presented in the collections from the hadal trenches of the Danish Galathea expedition have been 
completed. 

Processing of the extremely extensive data collected during the 30 years of operation of Vityaz, as 
well as by the Soviet expeditions on the vessels Akademik Kurchatov and Dmitriy Mendeleyev has not 
yet been completed. But a lot of the collections have been processed and the findings have been 
published in dozens of articles of specialists in different taxonomic animal groups. Over 200 new species 
and over 30 new genera of animals encountered at depths over 6,000 m [Beliaev, 1983b] have already 
been described based only on the data from the Soviet expeditions on Vityaz. 

Based on the data of the Japanese expeditions on Riofu-Maru, Soyo-Maru, Hakuho-Maru, Kayo- 
Maru and the American expeditions on Vema, Eltanin, Chain, Anton Bruun, John Elliott Pilsbury, 
Thomas Washington and Gillis mostly preliminary data and only some species or generic analyses of the 
animals collected in the deep-sea trenches have been published. 

Despite the fact that the collected data has not yet been fully processed, the fauna lists of the 
animals inhabiting deeper than 6 km that have already been defined to species (although some of them 
have still not been described) already includes about 150 species of Protozoa and about 700 species of 
Metazoa, i.e., more than double in 20 years versus the last summary [Beliaev, 1966b; Belyaev, 1972]. 

In the lists cited in this work of the ultra-abyssal fauna for different taxonomic groups (Appendix 
II), new data were considered with final species analyses. In a number of cases, these data pinpoint or 
alter the preliminary analyses previously published, mainly in the publications of [Uschakov, 1952; 
Bruun, 1953a, b et al.; Zenkevitch et al., 1954, 1955; Beliaev et al., 1960; Wolff, 1960; Beliaev, 1966b; 
Belyaev, 1972]. This is the precise explanation for some discrepancies between the lists cited in this work 
and the preliminary publications. 
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In order not to overload the work with too many remarks, I will make no further stipulation of these in 
each specific case. 

The lists also include previously published analyses of those new still undescribed species and 
determinations up to genus or family of animals whose more accurate taxonomic classification had not yet 
been established, as well as some yet unpublished definitions provided to me by specialists on various 
taxonomic groups. 


BACTERIA 


Before switching to a discussion of the taxonomic fauna composition in the ultra-abyssal depths, it 
should be noted that fairly diverse bacterial flora has been found at these depths. ZoBell [ZoBell, 1952; 
ZoBell, Morita, 1959], a participant in the Galathea expedition found various live bacteria in the sediment 
obtained from the bottom of the Philippine trench from depth over 10 km, as well as in the sediment from 
the trenches: Kermadec from depths 6,790-9,820 m, Yavan 7,020 m and Banda 7,250 m. The specific 
properties of these bacteria were their pressure-tolerance and temperature-sensitivity. Multiplication of 
ultra-abyssal bacteria under laboratory conditions primarily or exclusively occurred when pressure was 
maintained that was inherent to the depths from which these bacteria were taken (700-1,000 atm) and at 
low temperature (3-5°). The bacteria from these depths were morphologically similar to the standard soil 
and aquatic forms, but based on their physiological specific nature, C. ZoBell and R. Morita believe that 
they belong to new species and genera. The quantity of bacteria in the sediment may be very high, and 
apparently, they may play an important role in the feeding of the benthic fauna. The population of live 
bacteria in the sediment from depth over 10,000 m in the Philippine trench was 10*-10° bacteria in 1 ml 
(cm”). 

The quantity of carbon contained in the live bacteria from the deep-sea benthic sediment taken by 
them from the dissolved or colloidal organic compounds, sea water, and to a lesser degree, from the 
settling detritus is 0.2- 2 mg per liter of sediment. The rate of reproduction of these bacteria is from 10 to 
100 generations per year. Judging from these quantities, the bacteria may produce from 200 mg to 20 g of 
organic carbon per year in a ten-centimeter layer of sediment on an area of the bottom equal to one square 
meter, which could provide a considerable amount of food for the bottom-dwellers [ZoBell, Morita, 
1959]. 

A considerable number of benthic heterotrophic bacteria were also found in the soil from depths 
over 6,000 m in a number of other Pacific Ocean trenches, Kuril-Kamchatka, Tonga, Peru and Chile, and 
in the Atlantic Ocean, South Sandwich trench [Kriss, Biryuzova, 1955; Kriss, 1959; Mitskevich, Kriss, 
1971; Mitskevich, 1975]. 

Based on the data of R. Hessler et al. [1978], clusters of extremely numerous bacteria and their 
accompanying detritus were found on smears obtained from the intestinal contents of the Amphipoda 
Hirondellea gigas caught in traps in the Philippine trench at depth 9,600 m. Among the caught 
crustaceans, it was possible to distinguish those whose anterior part of the intestine contained particles of 
the bait (dead fish), both from the crustaceans with empty intestines, and from those that were trapped 
with an intestine (including its posterior part) that was already filled with a dark mass consisting of 
bacteria and particles of detritus. Based on the data from 965 specimens, crustaceans in the latter group 
averaged 60% in the smallest dimensional class (male-1 and female-1, length less than 20 mm), and with 
a increase in the crustacean size, this percentage dropped (inverse linear dependence); in individuals of 
the largest size class (females-6, length about 40 mm), the bacterial/detritus mass was encountered in less 
than 10% of the specimens. This mass consisted mainly of bacteria in many of the small specimens. 
Apparently, the established relationship indicates a shift in the feeding methods and food composition in 
the crustacean ontogenesis. 
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The bacteria found in the H. gigas intestine mainly belong to two morphological types, spherical 
and bacillary. Bacteria of only one type was invariably found in one crustacean. The authors discuss 
whether the Amphipoda swallow the bacteria together with the detritus on the bottom, or mass 
reproduction of the bacteria occurs in the intestine after the detritus is swallowed. In any case, however, 
there is no doubt that bacteria even at such great depths play an important role in the feeding of bottom- 
dwellers. 

One of the greatest discoveries of our century is the detection in the last decade of oases of life 
related to the underwater hydrothermal springs at depths from 1.5 to 3 km in the ocean tectonic active rift 
zones. Directly next to the hydrothermal springs and on their neighboring bottom sections, unusually 
abundant and diverse communities of benthic animals live, which for the most part are classified as new 
species, genera, and sometimes new taxons of a higher class previously unknown to science. Some of 
these animals reach giant dimensions, e.g., Riftia pachyptila from the Pogonophora Vestimentifera class 
(tube up to 3 m in length, and body size up to 1.5 m) or bivalve mollusks Calyptogena magnifica , up to a 
quarter of a meter in length. The biomass in the areas of accumulations of these animals could be several 
kg, and even tens of kg per 1 square meter of the bottom. Similar levels were previously known only for 
shallows in the most productive ocean regions, while at depths 2-3 km the benthic biomass usually does 
not exceed several grams or several dozen grams per square meter [Zenkevitch et al., 1971; Beliaev, 
1985c]. 

It has been established that this abundant life does not exist because of organic substances coming 
to the bottom from the surface ocean layers, and in the final analysis owes its origin to phytoplankton 
photosynthesis, and local autochemosynthesis of the bacteria that exist in enormous quantities in the 
waters of the hydrothermal layer and near it. These bacteria synthesize organic matter of their bodies, 
using the energy released during oxidation by them of various reduced compounds taken from the Earth's 
depths with the hydrothermal water (hydrogen sulfide, methane, ammonia gas, etc.), and the carbon 
dioxide of the surrounding sea water. There have been descriptions of clusters of such bacteria that form 
mats on the bottom not only near the hydrothermal springs, but also in the areas of seepage from the 
depths of cold water that also contains hydrogen sulfide or methane of thermal origin. The local primary 
product created by these bacteria is the initial food source for those animals that comprise the community 
of these deep-sea life oases. Moreover, the symbiotic clusters of these bacteria exist in the tissues of a 
number of animals inhabiting these oases (e.g., the trophosome tissue, a special section of the rift 
dwellers, or gills of Calyptogena) and life products of such bacteria, and possibly, they themselves could 
serve as food for their hosts. There have been extensive publications on life in the hydrothermal regions, 
therefore here I will only cite several works [Corliss, Ballard, 1977; Ballard, Grassle, 1979; Oceanus, 
1984; Jones, 1985]. 

Until recently, these life oases were mainly known from the regions of hydrothermal springs in the 
rift zones of the Pacific and Atlantic Oceans from depths no more than 3 km. Extremely interesting 
reports have recently been published, however, [Lallemant et al., 1986; Laubier et al., 1986] about finding 
similar oases at a depth of about 6,000 m. 

During the 1985 summer work of the French-Japanese expedition of the research submarine 
Nautile, numerous deep-sea submersions were made at the Pacific Ocean coasts of Japan in the 
subduction zone between 33 and 41°20 n.l.. During seven of these descents at depths from 3,800 to 5,960 
m, exceptionally abundant communities were found on the bottom that mainly consisted of Calyptogena 
mollusk clusters (three new types), as well as other animals accompanying them. Thus, for example, 
during descents in the Japan trench and in the junction area of the Japan and Kuril-Kamchatka trenches at 
depths over 5,600 m and at 5,900 m, the density of mollusk clusters, converted per unit of area was 400, 
700 and 1,500 specimens/m”, 
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and their biomass, was respectively 24, 42 and 51 kg/m? (!). The benthic biomass at these depths in this 
part of the ocean is usually no more than several g/m’, based on Soviet expedition data (see, e.g.: 
[Beliaev, 1960, 1966b, 1985c}). 

No hot water springs were found in the regions of such oases, but the water temperature washing 
over the mollusk colonies was 0.2-0.6° higher than in the neighboring regions where it was 1.2°C. 
Geochemical analyses of the water samples taken at the sites of mollusk clusters indicated the presence of 
interstitial seepage water containing thermogenic methane, the source of energy for bacterial 
chemosynthesis whose products are the reason for existence of these mollusk clusters and the animals that 
accompany them [Laubier et al., 1986; Lalleman et al., 1986]. 

It is quite likely that when research submarines are designed that are capable of active search at 
any depths, similar oases of life will be detected at even greater depths of many trenches, insofar as the 
latter are confined to tectonic active zones where the possible existence of thermal water springs is so 
likely. 

It is important that Lemche et al. repeatedly found on the color stereoscopic photographs of the 
bottom of the Bougainville, New Britain and Palau trenches obtained at depths from 7 to 8.5 km dark 
spots delimited from the surrounding lighter bottom, that apparently are bacterial films. Judging by 
certain photographs, these films are partially destroyed apparently by the organisms feeding on them, e.g., 
Pseudopoda, Xenophoridae, Holothurioidea, etc. [Lemche et al., 1976]. 


PROTOZOA 
RHIZOPODA 
FORAMINIFERA 


Foraminifera were detected at all depths, up to depth 10,415-10,687 m in the Tonga trench 
[Beliaev et al., 1960]. At depths over 6,000 m they were first found by the Challenger expedition in a 
sample obtained by a sounding tube in the Japan trench [Brady, 1984], and further by the Vityaz and 
Akademik Kurchatov in many trenches and troughs of the Pacific Ocean, in the Yavan and South 
Sandwich trenches [Zenkevitch et al., 1955; Shchedrina, 1958; Beliaev et al., 1960; Beliaev, 
Vinogradova, 1961a; Saidova, 1961, 1964, 1969, 1970, 1975, 1976; Khusid, 1973, 1977, 1984; Basov, 
1974, 1975], expeditions on Eltanin in the Peru trench [Menzies, 1963, 1964; Bandy, Rodolfo, 1964] and 
on the research vessel Thomas Washington in the Aleutian trench [Jumars, Hessler, 1976]. Foraminifera 
were also observed on bottom photographs taken in the New Britain trench at depth over 8 km [Lemche et 
al., 1976]. 

The number of species (more precisely, the species names) of Foraminifera that were defined by 
different authors in collections from depths exceeding 6,000 m already approach two hundred, i.e., exceed 
the number of species known from such depths of any class of multi-celled animals, except the 
crustaceans. It would seem that the example of the Foraminifera could be the best tracking of the laws 
governing their vertical distribution in the ultra-abyssal, geographical dissemination in the trenches of 
various ocean regions and the link between the fauna of different trenches. However, for a number of 
reasons, the data on this group was not very suitable for such an analysis and only some generalized 
conclusions can be drawn about the features of the Foraminifera fauna in the ultra-abyssal zone as a 
whole. 

V. A. Dogel' [1951], in discussing the appearance of the Foraminifera, noted the extreme 
indistinctness of their distinguishing features and their color changes even in different genera, which 
significantly impairs identification of different forms. Dogel' indicates that the number of Foraminifera 
genera known by that time (including the fossil forms) was about 700, while the number of species names 
proposed by various authors reached 9,000. 
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The situation with this group has become even more complicated in recent years. The article 
pessimistically entitled "Twilight of Foraminiferology" by E. Boltovskoy [1965] cites amazing data about 
the confusion and chaos reigning in the taxonomy of benthic Forminifera. In only a few cases the same 
species names are used throughout for the same species, but even in these instances there is no uniformity 
in the generic names. At best, one can only name several dozen species that can be unequivocally defined 
in different laboratories. In the American National Museum alone, the species Nonion affine was 
catalogued under 11 different names, of which 5 belonged to new species [Boltovskoy, 1958]. The 
increment in "new" species of this group in the 1950's averaged about three daily, and in the majority of 
cases, these species were invalid. By 1965, the number of Foraminifera species names had already 
reached 30,000, and the genera exceeded 1,700. Boltovskoy believes that at least 25,000 of these 30,000 
"species" are invalid. It is true that all of this primarily refers to fossil species or shallow-water species 
from the modern. The deep-sea fauna, and especially the fauna of the greatest depths have been studied 
incomparably less than the shallow-water species, and it is natural that many valid new species may be 
encountered when it is studied, nevertheless, the history of Foraminifera study in the hadal ocean depths 
could serve as an illustration of Boltovskoy's pessimistic statements. 

The situation is complicated even more by the fact that until recently the researchers who were 
analyzing the deep-sea benthic Foraminifera almost always had collections that did not separate the 
Foraminifera that were collected live from their empty shells. The latter could be partially at great depths 
in the secondary depth as a result of drift from shallower depths or as a result of movement of the shells 
not only of modern, but also dead species after washing away of the buried sediment. 

The sample obtained by Challenger from a depth of 7,220 m in the Japan trench [Brady, 1884] 
revealed 14 species of Foraminifera. According to Brady's analysis, all of these Foraminifera belonged to 
already known and widespread eurybathic species. 

Further information about the composition of Foraminifera detected deeper than 6,000 m did not 
appear until the publication of Z. G. Shchedrina [1958] of the Vityaz collection processing results in 1949 
and 1953 in the area of the Kuril-Kamchatka trench, including at five stations at depths from 6,860 to 
9,050 m. Shchedrina found 28 species below 6,000 m. Only one of them (new species of the genus 
Miliolin) belonged to Foraminifera with a secretion and not agglutinated shell. Eight species (about 30%) 
were new, and 7 of them were only found below 8,000 m. Twenty species were characterized by more or 
less broad dissemination. Unfortunately, the new species found by Shchedrina have not been described, 
and the question of their identity with species of subsequent collections in the same trench is still 
unanswered. 

A number of subsequent works that cover the Pacific Ocean Foraminifera, including those in 
various deep-sea trenches, were published by Kh. M. Saidova [1961, 1964, 1969, 1970, 1975], and the 
refined list of Kh. M. Saidova [Beliaev, 1966b]. However, as Saidova processed the materials, the 
composition of the Foraminifera defined in them from depths over 6,000 m changed so much (the change 
in the volume of species, species names, generic classification of the same species, and sometimes even 
their classification to different families and even orders) that the compilation of a unified, common list 
with precise data on the vertical and geographical distribution of the species was essentially impossible. 

In her last summary, Saidova [1975] in the overall list of species of benthic Foraminifera found in 
the Pacific Ocean for depths over 6,000 m indicates over 103 species (Appendix II, Table 1), among 
which 57 have been described by Saidova as new (in this or earlier publications). Endemic animals of 
depths over 6,000 m number 18 (less than 20%). Only 4 species belong to Foraminifera with secretion, 
lime shell 
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of the order Miliolida (in her 1976 publication, Saidova adds to it another 2 species from the order 
Rotaliida), 2 with organic shell from the order Allogromida, and all the rest belong to different groups of 
Foraminifera with agglutinated shell. 

Foraminifera were studied in the Peru trench from two trawling samples obtained on the Eltanin 
expedition (stations 37 and 35) from depths 6,006 and 6,250 m [Bandy, Rodolfo, 1964]. The list of 
Foraminifera from these stations includes 19 species, among which, as deeper than 6,000 m in other 
regions of the Pacific Ocean, there is rarely a predominance of forms with agglutinated shell (15 out of 19 
species and 99% by population) that belong to the same families as in other trenches. However, there are 
no common species names from Saidova's list [1975] for the entire Pacific Ocean, nor with the lists of T. 
A. Khusid for the Aleutian (Appendix II, Table 2) and for the Chile [Khusid, 1977, 1984] trenches in the 
list of Bandy and Rodolfo. It is unfortunately impossible to judge to which measure this discrepancy in 
the species reflects the actual specific nature of the Foraminifera fauna of various regions or is the result 
of inadequate analyses made by different authors. Bandy and Rodolfo did not find any species endemic to 
depths over 6,000 m, which is understandable if one considers that the samples were only obtained from 
depths to 6,250 m. For the trawling sample obtained in the Chile trench from depth 7,720 m (Akademik 
Kurchatov, st. 244), Khusid [1977, 1984] notes 7 species (6 from the order Astrorhizida and 1 from the 
family Komokiidae of the order Testulariida, defined only to the genus Normanina sp.). Of the 6 species 
of Astrorhizida, 5 were previously known from bathyal depths, and only one new one, endemic for this 
trench (Thurammina decimana Khusid). 

Among the 29 species noted by Khursid [1973] for depths 6,500-7,000 m of the Aleutian trench, 
there were no endemic species. It is true that 9 of the 29 species have only been defined to the genera and 
it has not been excluded that there could be new species among them. 

As for the Foraminifera defined from the surface layer of the sediment column taken by Eltanin 
(st. 79) in the Chile trench at depth 6,011 m (Bandy, Rodolfo, 1964], the overwhelming majority belong 
to the shallower deep-sea forms with secretion shell (37 of 42 species and 96% by population), clearly 
brought from shallower depths (see: [Beliaev, 1966b]), and they should not be included in the 
Foraminifera fauna dwelling deeper than 6,000 m. 

Brief information about Foraminifera from one sample obtained from the South Sandwich trench 
(Akademik Kurchatov, st. 895, depth 6,875 m) is given in the works of I. A. Basov [1974, 1975]. Basov 
indicates that this sample contained 13 species, of which he only names five: Hyperammina laevigata 
(Wright), Proteanella minuta Saidova, Rhabdammina abyssorum Sars from the order Astrorhizida, 
Conotrochammina abyssorum Saidova, and Trochammina sp. from the order Atazophragmiida. Judging 
from the graph [Basov, 1975, Fig. 1], among the other species there were 1 or 2 species with secretion 
shell, but their population was only about 1%. The total Foraminifera population in this sample was 
344,000 specimens/m”. Of the five listed species, one (P. minuta) was previously only known from depth 
8,220-9,220 m in the Kuril-Kamchatka trench. Yet another species, Trochammina sp. in the discussed 
sample comprised about 50% of the population. Judging from the fact that it was only defined to the 
genus, it may be assumed that this is a new species that is possibly endemic for the South Sandwich 
trench. Basov [1975] and Saidov [1976] note that the Foraminifera with secretion (lime) shell at depths 
over 6,000 m are only found alive, since the remaining hollow shells are rapidly dissolved. 

As I have already mentioned, numerous Foraminifera of the order Allogromida [Jumars, Hessler, 
1976] were found in the sample obtained by a box corer at depths over 7 km in the Aleutian trench. 

No other information has been published about the Foraminifera composition from the deep-sea 
trenches (with the exception of data on the superfamily Komokiacea, discussed below). 

Despite the stipulations regarding the difficulties of an objective evaluation of the Foraminifera 
data, it may be noted that there is a considerable similarity between the group composition of the 
Foraminifera ultra-abyssal fauna based on the data of various authors. 
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In the northern and western Pacific Ocean trenches, only a few species of Foraminifera have been 
found with secretion lime shell, mainly from the order Miliolida, and in the Peru trench at depth 6,250 m 
only two species from the same order and two species from the order Rotaliida have been found. Singular 
species of the order Allogromida with soft shell made of organic material were also noted for the northern 
Pacific Ocean [Saidova, 1975; Jumars, Hessler, 1976]. 

All the other species are classified as Foraminifera with agglutinated shell, averaging 90% based 
on the data of different authors. All the lists have a predominance of species of the order Astrorhizida 
(averaging 45%); from 20 to 40% (averaging 25%) there are species of the order Ammodiscida, and an 
average of 10% of the order Ataxophragmiida. This coincidence may undoubtedly be random. For the 
overwhelming group composition of Foraminifera, Saidova isolates depths over 6,000 m as the 
Astrorhizda zone. Khusid [1977] in the Chile trench isolates the biocenoses Sorosphaera abyssorum- 
Thurammina decimana for depth 7,720 m. These two species (both from the order Astrorhizida) comprise 
two thirds of the total population here of the Foraminifera with total population density of live creatures 
15,000 specimens/m?. 

It is important that the Foraminifera of the two most widely representated orders in the abyssal and 
ultra-abyssal are the most ancient and archaic [Fursenko, 1950; Dogel’, 1951]. It is possible that 
representatives of these groups inhabited the ocean depths back in ancient times and these deep-sea forms 
were the main genetic pool for deeper depths of the ocean trenches as the latter were formed. These 
orders include 90% of the species that are endemic for depths over 6,000 m. 

Species with a broad vertical dissemination dominate in the Forminifera that penetrate to the hadal 
ocean depths. The upper habitat boundary of almost 60% of the species is confined to the bathyal depths 
and 24% to the abyssal (3,000-6,000 m). The species that are endemic for depths over 6,000 m, judging 
by Saidova's list [1975], are only 17%. However, as the depth increases beyond 6,000 m, in addition to 
the overall decrease in the number of species, the degree of fauna taxonomity increases. Of the 26 species 
encountered deeper at 8,000 m, already 46% are endemic for depths over 6,000 m, and 31% do not rise 
above 8 km. 

The species that are endemic for any one trench are encountered in the Kuril-Kamchatka, 
Kermadec, Bougainville and Chile trenches. Species that live at shallower depths are for the most part 
common for several trenches. But two new species described by Saidova (Recurvoidatus ultraabyssalicus 
and Recurvoides mutilus) were only encountered in several trenches separated from each other and 
unknown from depths less than 6,500 m, while the species Proteanalla minuta, as already mentioned, is 
only known from depths over 6,800 m from the Kuril-Kamchatka and South Sandwich trenches. 

There are three known endemic genera in the ultra-abyssal Foraminifera fauna, Xenothekella 
(habitat depth 9,170-9,335 m), Astrorhinella (6,860-7,320 m) and Cribostomellus (8,220-9,850 m). These 
three genera were established by Saidova [1975]. All of them are monotypical, and their dissemination is 
limited to the Kuril-Kamchatka trench. 

The boundary of the ultra-abyssal zone for Foraminifera fauna should apparently be made 
somewhat below 6 km insofar as it is precisely at the 6-6.5 km level that there is a shallower boundary of 
dissemination of half of the species that are known below 6,000 m, and at shallower depths. 

Data about the extremely high quantitative indicators (population and biomass) of the benthic 
Foraminifera at all ocean depths have appeared in recent decades after the development of the technique 
for separation in the mass samples of live Foraminifera from the their empty shells. Based on the data of 
Saidova, the number of live Foraminifera at depths over 6 km in the Kuril-Kamchatka trench fluctuated 
from 20,000 to 95,000 specimens/m’, and their biomass plasma (without shell weight), from 2 to 10 g/m* 
[Zenkevitch, 1967; Saidova, 1970]. The biomass of Forminifera is just as great (10 g/m? ) also in the 
Chile trench at depth over 7.5 km [Saidova, 1971]. However, these data are apparently very 
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exaggerated since later publications of other authors indicate shallower levels. Thus, per the data of 
Khusid [1977] obtained on the same materials, the biomass of live Foraminifera (and not only their 
plasma) in the Chile trench is 1 g/m’; in the Aleutian trench at depths up to 6,980 it fluctuates from 0.1 to 
2.1 g/m’, and in the South Sandwich at depth 6,875 m was 0.09 g/m? [Basov, 1974, 1975]. 

Despite the fact that the data of different authors regarding the Foraminifera biomass are far from 
unequivocal, there is no doubt that the Foraminifera play a very significant role in the deep-sea trenches in 
the diet of the benthic soil-eating forms. The concept of the importance of Foraminifera in the deep-sea 
benthos diet increases even more, if one considers the exceptionally important data of O. Tendal and R. 
Hessler [1977] cited in their monograph that covers the new sub-family of Foraminifera that they 
established, Komokiacea (order Textulariida). 

Many, predominantly deep-sea expeditions by a number of countries that have been conducted in 
the last three decades often encountered in the trawling, and especially, in the bottom-grab samples, small 
(from 1 to 5 mm) formations that are a varying form of clusters made of branching, thread-like tubules 
that form complex networks. The space between the tubules is usually filled with silt benthic sediment, 
often even covering the surface of the cluster. It became the practice in the field logs by the Soviet 
expeditions on the vessels Vityaz and Akademik Kurchatov to give these formations the conventional 
designation "branching clusters". For a long time their nature was unknown. As Tendal and Hessler 
write, during examination of the samples they were generally ignored and it was assumed that they were 
fibers encrusted with soil. 

Using histological methods and an electron scanning microscope, Tendal and Hessler have only 
studied a small part of the numerous specimens sent to them from different countries, including from the 
Soviet expeditions. These authors have quite definitively established the affiliation of the "branching 
clusters" to a special sub-family of Foraminifera that they have called Komokiacea, the Latin derivative 
from the Russian word for "cluster" (Fig. 23). These authors have isolated two families, Komokiidae with 
five genera and seven species (Ipoa fragila, Komokia multiramosa, Lana neglecta, L. reticulata, 
Normanina saidovae, N. tilota and Septum octotilla) and Baculellidae with two genera and four species 
(Baculella globifera, B. hirsuta, Edgertonia argillispherula, E. tolerans). Only the genus Normanina was 
previously known from this group, while all the other genera and all the species were established by 
Tendal and Hessler for the first time. Descriptions of all these species are based on the specimens 
obtained in one trawling sample obtained in 1970 by the American expedition on the vessel Thomas 
Washington! from depth 6,065-6,079 m in the northeast trench of the Pacific Ocean (st. H-30) (Fig. 23). 
Additionally, based on the data of the same authors, Komokiacea were found deeper than 6 km that were 
defined only to the genus in the Aleutian (Thomas Washington, st. H-39, 7,298 m, Lana sp.) and Puerto 
Rico trenches (Akademik Kurchatov, two stations 6,650-8,100 m, Ipoa sp 2 stations 7,950-8,150 m, 
Edgertonia sp; 8,150 m, Baculella sp.). The greatest depth of finding Komokiacea was 9,605 m in the 
Philippine trench (Thomas Washington, st. H-189 and H-196) (closer was not defined). All the genera of 
Komokiacea known until this time were widespread in the ocean abyssals, and some are known from the 
bathyal depths. 

Tendal and Hessler write that the study of this group has only just begun. In characterizing the 
unusual abundance and species diversity of the Komokiacea, they cite data that from a single 500 cm? 
area that corresponds to one-fifth of the sample obtained by the box-corer from the northeast trench of the 
Pacific Ocean from depth 


' It is erroneously indicated in the cited monograph [Tendal, Hessler, 1977] that the samples at stations H-30 and H-39 were 
obtained by the research vessel Argo in 1969. Precise data about these stations are cited in the works of Hessler and Jumars 
(Hessler, Jumars, 1974; Jumars, Hessler, 1976] (see Appendix I). 
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Figure 23. Komokiacea 


Key: 
A. Edgertonia argillispherula; B. Normanina saidovae; C. Baculella hirsuta; D. Lana neglecta (per: 
Tendal, Hessler, 1977) 
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Puc. 23. Komokiacea 


A-— Edgertonia argillispherula; Bb — Normanina saidovae; B — Baculella hirsuta; [ — Lana neglecta (mo: 
Tendal, Hessler, 1977) 
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5,597 m (Thomas Washington, st. H-153, 21°26’, n.1., 155°30' w.1.), 56 species were found and 1,984 
specimens of these Forminifera, of which more than 80% were confined to the upper sediment layer of 
thickness 1 cm. It was of their opinion that the total number of species in this group is apparently several 
hundred. Komokiacea can be found essentially in every deep-sea benthic sample, and in samples from 
sub-abyssal depths of the oligotrphic ocean regions and in samples from deep-sea trenches (e.g., at depth 
9,600 m 
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in the Philippine trench) "their volumes exceed that of all the Metazoa taken together" (Ibid, p. 193).' 
These data permit the assumption that the Komokiacea should play a major role in the diet of the 
benthic invertebrates dwelling in the deeo-sea trenches. 


XENOPHYOPHORIA 


Protozoa of yet another group, Xenophyophoria, play a major role in the dep-sea benthos. These 
remarkable animals, which sometimes look like leaf-like forms lying on the ground surface could reach 
20-25 cm in diameter and thickness 1-2 mm. They were first found in the 1870's by an expedition on 
Challenger and were described by E. Haeckel [1889] as sponges of a special group of Keratozoa. Their 
real taxonomic position for almost a century remained indefinite, however, various studies classified them 
as Spongia, or different groups of Protozoa , most often Foraminifera. 

Based on a review of numerous previously known data, as well as a study of extensive materials 
collected by expeditions in the last decades (mainly, numerous deep-sea collections by the Danish 
Galathea expeditions and the Soviet Vityaz expeditions), O. Tendal in his monograph [1972] that covered 
these enigmatic animals established that they are Sarcodina of the Rhizopoda class, and isolated them into 
a special sub-class Xenophyophoria, close to the Foraminifera sub-class. 

Xenophyophoria are widespread in the World Ocean from the shallows to the ultra-abyssal depths, 
but they are the most numerous and diverse at the abyssal depths of the ocean floor. Tendal established 
two orders in the sub-class Xenophyophoria, Psamminida and Stannomida. The first of them contains 4 
families, 8 genera and 20 species, while the second contains a single family, Stannomidae with two 
genera, Stannoma (2 species) and Stannophyllum (13 species). The predominantly abyssal genus 
Stannophyllum known from a single finding from bathyal depths and even from shallow water, also 
includes two species that were found both in the abyssal, and deeper than 6 km [Tendal, 1972; Tendal, 
1973]. Tendal knew S. granularium from the Kuril-Kamchatka trench (Vityaz, st. 5,617 and 5,625, 6,215 
and 6,710 m) and from the northwest trough of the Pacific Ocean (Vityaz, st. 3,232 and 3,363, 6,116- 
6,282 m), as well as from the north and west Pacific Ocean, starting from depth 4,365 m. Tendal found S. 
mollum in the Japan trench (Vityaz, st. 3,593, 6,380 m) and it is also known from the Indian Ocean and 
northwest part of the Pacific Ocean from depths over 4,700 m. Xenophyophoria have also been found on 
many photographs of the bottom that were taken in four trenches of the western tropical section of the 
Pacific Ocean (Palau, New Britain, Bougainville and New Hebrides) at depths to 8,662 m [Lemche et al., 
1976]. It should be noted that O. Tendal was among the group of authors who studied these photographs 
which indicates the high reliability of the Xenophyophoria analyses made from these photos. I will cite 
some information about the Xenophyophoria stressed in this work. 

Representatives of the genus Psammetta have been found in three deep-sea trenches. They are 
spherical, reach 2-5 cm in cross-section and are usually surrounded by "threads" diverging from the main 
body in a star shape (Fig. 24), reaching lengths of 6-12 cm, and apparently, are Pseudopoda. These 
organisms are usually found in soft ground and form clusters that are separated by bottom sections on 
which they are absent. At depths slightly less than 8 km in the New Britain trench, Psammetta sp. were 
found on 325 photographs, and their mean density was 1 specimen/m?. The mean density calculated by 
the photographs 


' The authors apparently mean only the Metazoa of the meiobenthos from the bottom-grab samples. 
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Figure 24. Xenophyophoria Psammetta sp. on Floor of New Britain 
Trench at Depth 7,900 m [per Lemche et al., 1976] 


of the Xenophyophoria of genus Stannpohyllum was 1 specimen per 3 m? in the New Britain trench at 
depth 8,260 m, and in the New Hebrides at depth 6,770 m 1 specimen at 10 m’. Xenophyophoria of 
another genus were encountered more rarely, Cerelasma; based on the photographs obtained below 8 km 
in the Bougainville trench, the average density of their populations was about 3 specimens per 100 m’. 

Xenophyophoria previously were not taken into account as live organisms and were ignored in the 
determination of the biomass of the deep-sea benthos from dredging samples. However, based on the data 
of the trip of the research vesse] Akademik Kurchatov in 1986, in the abyssal of the southern Atlantic 
Ocean the biomass of Xenophyophoria could significantly exceed the biomass of all other animals in the 
dredging samples. L. A. Levin et al. [1986] demonstrated that at depths up to 3,350 m large 
Xenophyophoria play an important role in the communities of the soft soil and serve as a substrate, food 
and shelter for various Metazoa. 

It may be hypothesized that in the deep-sea trenches Xenophyophoria play a very significant role 
in the primary use and reprocessing of the organic matter contained in the benthic sediment, and 
correspondingly in the nutrition of various benthic Metazoa animals. 


METAZOA 
SPONGIA 


At depths over 6,000 m representatives of two classes of Spongia are encountered, the class 
Hyalospongia and the class Demospongia, represented at these depths almost exclusively by the order 
Cornacuspongida; from the second order of this class (Textraxonida) only one species is known that was 
found at depth 6,065 m in the northeast trench of the Pacific Ocean. Spongia are found in the Pacific 
Ocean in 17 trenches, but the species analyses are only known for 18 species from the Aleutian, Kuril- 
Kamchatka, Bougainville and Kermadec trenches, as well as from depths slightly over 6 km in the 
northwest and northeast troughes. Five of these 
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species belong to four genera and families of both orders of Hyalospongia, and 13 to six genera of five 
families of both orders of the class Demospongia. Another several species from different Pacific Ocean 
trenches have only been defined to the genus or the family level. Undefined Hyalospongia or 
Cornacuspongida have also been found in three Atlantic Ocean trenches. Spongia have been found by 
now in trawling nets obtained at approximately 45 stations by various expeditions, mainly by the 
expeditions on Vityaz. However, the systematic processing of a considerable portion of these materials 
has not yet been completed (Appendix II, Table 3). 

Below 2,000 m in the Pacific Ocean, 109 species of Spongia were known by 1970 [Koltun, 1969, 
1970]. The species in the composition of this fauna penetrating below 6,000 m comprise about 17%. 
Their taxonomic composition is very variegated. Of the 10 genera represented at these depths, none of 
them includes more than three ultra-abyssal species. Only two species are known that are endemic for 
depths over 6,000 m (each from a single finding), 11% of all the species encountered at these depths. 
Among the Spongia dwelling deeper than 6,000 m there is a predominance of abyssal species that do not 
rise above 3,000-5,000 m (44%). The species that dwell in the bathyal comprise 28%, and 17% from 
those known from depths less than 500 m. Only three from the already defined species were found below 
8 km. The majority of the species encountered in the trenches does not penetrate deeper than 6,500 or 
7,000 m. As V. M. Koltun [1970] notes, the ultra-abyssal Spongia fauna is a depleted fauna of the 
abyssal depths. 

Three new species from the Kermadec trench [Levi, 1964] have been defined in the already 
completely processed collections from the Galathea expedition, but one of them, Asbestopluma hadalis, 
was subsequently classified with the synonomy of the eurybathic species A. occidentalis [Koltun, 1970]. 
The last, known hadal Spongia species, was found at depth about 7 km in the Kermadec trench and at 
several stations in the Kuril-Kamchatka trench in the depth range from 7,265 to 8,840 m. However, this 
same species, based on V. M. Koltun's data [1970], is known in the Pacific Ocean northern section and 
from abyssal and bathyal depths, starting from 820 m. 

Because there are no Spongia at the hadal depths of the Kuril-Kamchatka trench, V. M. Koltun 
[1970] advanced the opinion that penetration of the Spongia to the maximum depths of the trench floor is 
prevented by the dominance here of silt: the presence on the bottom of numerous suspended silt particles 
results in clogging of the Spongia irrigation system and their death. Koltun also considers the shortage of 
solid substrates for attachment on the bottom to be an obstacle to a Spongia habitat. Based on this, he 
advanced the hypothesis that in the deepest trenches (Mariana, Philippine, Tonga and Kermadec) the 
depth of dissemination of the Spongia may be somewhat greater than in the Kuril-Kamchatka, since the 
Spongia in these trenches may descend lower on their slopes without reaching the very silted floor. This 
hypothesis was seemingly confirmed by the result of the 1970 trawling in the Tonga trench when from 
depth 8,950-9,020 m several small Spongia (not yet defined) were raised with other animals. However, in 
1975 Vityaz found single Spongia defined by Koltun as Asbestopluma sp. in the Philippine trench all the 
way to depth 9,990 m, only by less than 300 m reaching the maximum depth of this trench, i.e., 
essentially confined to its floor. Thus, the dissemination of Spongia in the trenches is apparently 
determined not by the depth, but by the presence at any depths of ecological niches related to the nature of 
the bottom microrelief that are favorable for the existence of the Spongia. 

Although fairly diverse Spongia inhabit many trenches, very few of them usually dwell here, most 
often single specimens are found in the catches. It is indicative that in analyzing the animals on 
approximately 4,000 photographs of the bottom obtained in five trenches of the Pacific Ocean western 
tropical section, Spongia (apparently, Cornacuspongida belonging to the Cladorhizidae family) were only 
found on three photographs from the Palau trench and on six from the New Britain trench [Lemche et al., 
1976]. 
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There are only three known instances of mass finding of Spongia from depths over 6,000 m. In 
the Pacific Ocean northeast trough (on the east slope of the Imperator trench) in the trawling catch 
(Vityaz, st. 3363, 6272-6282 m) there were 207 specimens of five Spongia species, in which 200 
specimens were of one species, Hyalonema apertum [Koltun, 1970]. This was 12% of the total number of 
species in the take and 16% of the total number of animals caught. Such a massive number of Spongia at 
this depth is also surprising because an abundance of Spongia is generally not characteristic for deep-sea 
regions of the northern Pacific Ocean. 

Even more massive were the Hyalospongia in two of the five trawling catches obtained from 
depths over 6 km by the Akademik Kurchatov expedition in the South Sakhalin trench [Vinogradova et 
al., 1974]. 

In the first of these takes from depth 7,200-7,216 m (st. 864, 56 species, 4,880 specimens), 
Spongia belonging to 4 species comprised about 7% both in number of specimens, and in the number of 
caught species, and their biomass percentage was 70%. In the second instance, in a catch from depth 
6,766-6,875 m (st. 895, 27 species, 1,100 specimens), one species of Hyalospongia comprised 36% of the 
take of specimens and 98% in biomass (30 kg of 30.5). Such a significant dominance of Spongia at such 
depths is unique even for the Antarctic region, where it is well known that the Spongia are generally 
extremely characteristic for the benthic fauna. However, this refers mainly to the comparatively shallow 
depths of the shelf and the upper bathyal where Spongia often dominate in biomass above all other groups 
of animals [Beliaev, Uschakov, 1958; Pasternak, Gusev, 1960; Koltun, Pasternak, 1961; Koltun, 1964a]. 
At abyssal depths, even in the Antarctic waters, the Spongia usually lose their dominant role. Such a 
significant dominance of Spongia was not found as in the two aforementioned catches from the South 
Sandwich trench, nor in any of the 10 trawling catches obtained on the same trip in the abyssal depths in 
the neighboring regions of this trench [Vinogradova et al., 1974]. 

Representatives of the Calcispongia class have not been found in the deep-sea trenches. The 
greatest known depth of the dwelling of these Spongia until recently was less than 3,000 m [Burton, 1963; 
Koltun, 1964b] and only in 1966 was a lone representative of this class found near the Kuril Islands at 
depth 5,045 m [Koltun, 1970]. 


COELENTERATA 


Representatives of almost all the major Coelenterata groups inhabit depths below 6,000 m 
(Appendix II, Table 4). 

Hydrozoa. Hydroid polyps have been found in several Pacific Ocean trenches, in the Yavan 
trench and the Cayman trench. The deepest of the species defined as Hydroids is known from the 
Kermadec trench, from depth 8,210-8,300 m at which the Galathea expedition found a new species 
described by P. Kramp [1956] as Halisiphonia galatheae. Then, undefined close Hydroids were found by 
Vityaz at even greater depths, in the Kuril-Kamchatka trench at depths up to 8,185-8,400 m (st. 5612) and 
in the Tonga trench at depth 8,950-9,020 m (st. 6327). Based on the Hydroid data from the trenches only 
collections have been processed from Galathea in which Kramp defined 3 species. In the Kermadec 
trench, in addition to the aforementioned species, at a depth somewhat over 6.5 km yet another species 
was discovered that Kramp defined as the already known species Aglaophenia tenuissima that was 
previously found in the Great Australian Bight at depths 293 and 585 m. Kramp, however, notes some, 
although insignificant, differences between the Indian Ocean and Kermadec colonies. The third species 
found in the Yavan trench at depth about 7 km was a new one that apparently belonged to the same genus 
of Aglaophenia. According to the preliminary analysis [Keller et al., 1975], a representative of the same 
genus was also found in the Cayman trench. 
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It is important that at depths between 6 and 7 km in various regions of the Pacific Ocean, very 
large, single hydroid polyps from the genus Branchiocerianthus were found several times. For the first 
time 1 specimen of this hydroid was defined by D. V. Naumov in a sample obtained by Vityaz from the 
northwest trough from depth 6,096 m. Then in catches from depths over 6,000 m hydroids of this genus 
were not found, but they were detected on three photographs of the floor obtained in the New Hebrides 
trench, and on one in the Peru (see: [Lemche et al., 1976]). Lemche et al., assume that these giant 
hydroids (the size of the those photographed in the New Hebrides trench exceeds 25 cm) are classified 
predominantly with the abyssal Indian-Pacific Ocean type B. imperator, insofar as all the other known 
species of this genus are considerably smaller and are unknown in abyssal depths. 

It should be noted on the whole that hydroid polyps at depths over 6,000 m are extremely scarce 
both in the species and in a quantitative respect, and are not characteristic for these depths. 

Vityaz during its work in the Kuril-Kamchatka trench for the first time in a catch by a closing 
plankton net in the level from 8,700 to 6,800 m for the first time at these depths caught a small 
Hydromedusae described by D. V. Naumov [1971] as belonging to a new genus and species, Voragonema 
profundicola (Fig. 25). These findings are still singular, but different Hydromedusae (Anthomedusae, 
Leptomeusae and Trachymedusae) were found in the Palau, New Britain and New Hebrides trenches on 
17 photographs at depths from 6,758 to 8,260 m [Lemche et al., 1976]. Trachymedusae (Fig. 25, B), 
probably belonging to the Crossota genus were noted in the Palau trench at depth about 8 km on 12 
photographs, and by the calculations made by Lemche et al., their mean population density here was 
about 1 specimen per 100 m’. 

Scyphopolyps belonging to the genus Stephanoscyphus, including to the species S. simplex, from 
the Scyphozoa class were found in many trenches (all the way to depth 10 km). However, even judging 
by their external appearance (dimensions, color, theca shape), there are different species among them. 
Naumov [1961] believes that Stephanocsyphus is undoubtedly a combined genus that includes species of 
different families. S. simplex is apparently also a combined species. Numerous findings of scyphopolyps 
below 6 km indicate that Scyphomedusae must also live at these depths, although they have not yet been 
caught, apparently because their settlements are sparse and there are few plankton collections made 
deeper than 6 km. However, the existence of Scyphomedusae in the ultra-abyssal has now been proven. 
Scyphomedusae, apparently from the Ulmaridae have apparently been found on several photographs 
obtained in the Bougainville trench at depths 7,847-8,662 m [Lemche et al., 1976]. 

From the Anthozoa class, the only representatives of the Alcyonaria, Gorgonaria and Pennatularia 
corals have been found on photographs from several trenches in the western Pacific Ocean [Lemche et al., 
1976], while the Pennatula of several species of the genus Khophbelemnon and Umbellula were caught at 
15 stations in several trenches at depths slightly above 6,000 m. The most common sea fans were found 
in the Peru and South Sandwich trenches where they were caught several times, including in one trawling 
sample from the Peru trench (Akademik Kurchatov, st. 296) where there were 26 specimens and 1 
specimen even in the bottom grab sample taken at this same station from depth 6,040 m. In the most 
extensively studied Pacific Ocean northern trenches, sea fans were only found at three stations and were 
not found once in this region on the bottom of the deep troughs, possibly because they mainly populate 
the slopes. 

Of the Hexacorallia, representatives of the orders Antipatharia and Madreporaria are known below 
depth 6 km only from single findings. More characteristic, and sometimes mass, representatives of the 
Coelenterata in the ultra-abyssal depths are various Actinaria (Fig. 26), and primarily, the extremely 
unique Actinia of the family Galatheanthemidae Carlgren, 1956, whose body most often 
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Figure 25. Trachymedusa 


A. Voragonema profundicola from the Kuril-Kamchatka trench [per: Naumov, 1971]; B. ?Crossota sp. 
from bottom of Palau trench at depth 8 km [per: Lemche et al., 1976]. 


is located inside of a long coriaceous covering which looks like a black or dark brown cone. The 
dissemination of these Actinaria was extremely enigmatic for a long time. The first two species of 
Actinaria of this family were described by O. Carlgren [1956] from Galathea collections in the Philippine 
trench from depths from 9,820 to 10,210 m (Galatheanthemum hadale) and the Kermadec trench from 
depths from 5,850 to 8,300 m (G. profundale). The Galatheanthemums were then found repeatedly in 
various trenches. Until recently, they had only been known in 45 findings below 6,000 m from 16 Pacific 
and Atlantic Ocean trenches to maximum depths of the Mariana and Philippine trenches (five findings 
below 10 km). These Actinaria were also found on photographs taken in the Bougainville and New 
Hebrides trenches [Lemche et al., 1976], as well as the Puerto Rico trench [Heezen, Hollister, 1971] (Fig. 
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26, C). At the same time, Actinaria from this family from depths less than 6 km have only been known 
by three findings: one on the slope of the Kermadec trench at depth 5,850-5,900 m and two in the Scotia 
Sea in the South Sandwich and South Orkney trenches at depths between 5,465 and 6,000 m. There were 
thus all the grounds to consider the Actinaria of the family Galatheanthemidae, that are widespread in 
many separated trenches, to be essentially endemic for depths over 6,000 m. ; 
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Puc. 25. Tpaxumeny 3b1 


A — Voragonema profundicola 13 Kypuno-Kamuarckoro xeno6a [no: Haymos, 1971); B — ? Crossota 
. Sp. y QHa xen06a Ilanay Ha rny6une 8 Km [no: Lemche et al., 1976] 


HaXODMICA BHYTpH MYIMHHOTO KOXKMCTOFO YexXIHKa, HMelouerO BUA, KOHyca yepHOrO HK 
TeMHO-KOpHYHeBOrO UBeTa. PacnpoctpaHeHHe 3THX aKTHHHA DONTOe BpemA MpefcTaB AOC 
upesBbIYaHO 3arapOuHbIM. Tlepppie Ba BHAa aKTHHMM aTOrO ceMelicTBa ObUIM OMHCaHBI 
O. Kapnrpenom [Carlgren, 1956] no c6opam "Tanatex” n3 OwiunmHHcKoro xKen06a c my- 
6uH oT 9820 no 10210 m (Galatheanthemum hadale) u u3 »xeno6a Kepmanex c riyOHH OT 
5850 no 8300 m (G. profundale). B manbHeituiem ranateaHteMH bl HeOMHOKpaTHO BCTpeya- 
JIMCh B pa3sHYHbIX »KeN06ax. [lo HefaBHero BpeMeHH OHH ObUIN H3BeECTHBI MO 45 HaxoxKe- 
HHAM riy6xe 6000 M u3 16 xxenoGos Tuxoro Hu ATnaHTMyecKOro OKeaHOB BIVIOTb JO MaKCH- 
MaJIbHBIX Tty6HH MapwaHckoro 4 OxnHNMMHCKOrLO 2xeN060B (NATE HaxonOK rsy6xxe 10 km). 
Bbviv 9TH aKTHHHH OGHapy>2KeHbI H Ha POTOrpaduAx, NONyYeHHbIX B ByreHBWIbCKOM H Hoso- 
Te6pugcKkom >xemo6ax [Lemche et al., 1976], a takxxe B xem06e Iyapro-Puxo [Heezen, 
Hollister, 1971] (puc. 26, B).B to xe Bpemsa c rmy6uH MeHee 6 KM aKTHHHH 3T0Fr0 cemelict- 
Ba 6bUIH H3BeCTHBI JIMUIb MO TpeM HaxO%KMeHHAM: ODHO — Ha CKIOHe xeN06a Kepmapek Ha 
rny6uHe 5850-5900 mM uw Ba — B MOpe CKOTHA B paione KOxHo-Cangpuyuesa u HWOxHO-Opx- 
Hefickoro >kenoGoB Ha ryGHHax Mexay 5465 xu 6000 m. Takum o6pa30M, OBUIH BCe OCHO- 
BaHHA CUHTaTb aKTHHMH cemeitctBa Galatheanthemidae, umpoKo pactipoctpaHeHHbIx BO MHO- 
THX pa30OmeHHbIX »KeN0G6ax, MpaKTHYeCKH 3HDCMHYHBIMH Ayia riy6uH Gomee 6000 mM. Takoe 
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Figure 26. Various Actinaria Photographed on the Trench Floor 


Key: 

a. New Hebrides, about 6,770 m, height without feelers 8 cm 

b. New Britain, 7 km 

c. Galatheanthemum, Bougainville trench, about 8 km [per: Lemche et al., 1976] 


It was difficult to explain this dissemination, and it remained enigmatic until the 1983 publication of data 
on numerous findings of Galatheanthemidae during the seven expeditions of the ship Eltanin in the 
Antarctic waters [Dunn, 1983]. As indicated by these expeditions, the Galatheanthemidae, classified as 
the same species as those described form the Kermadec trench (G. profundale), are essentially widespread 
throughout the Antarctic at depths from 4 to 5 km (over 200 specimens have been found at 16 stations 
during trawlings at depths from 3,947-4,063 to 5,087-5,124 m). The currently known dissemination of 
Galatheanthemidae is shown in Fig. 27. The new data allow us to hypothesize that the family formation 
center was confined to the Antarctic water abyssal, from which these Actinaria resettled into many deep- 
sea trenches. It is still not understood why the Galatheanthemidae in all the regions, except for the 
Antarctic, are confined only to depths over 6 km. Unfortunately, all the data on the Galatheanthemidae, 
except for the Galathea and Eltanin collections, have not yet been processed, and it is not known if they 
are endemic species in various separated trenches. 

There is about a 70% rate of incidence of various Actinaria at depths over 6,000 m (the stations for 
which group animal data composition are known in trawling catches were taken into account), and their 
population role at depths over 10 km exceeds 20% of all benthic invertebrates that are represented in the 
trawling catches obtained from these depths (see Fig. 55). 
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Puc. 26, PasHble aKTHHHH, ChoTorpadpHupowaHuble Ha DHe *Ken060B 


a — Hoso-re6puncKui, okono0 6770 m, BbicoTa 6e3 wynaneu 8 cm; 6 — Hoso-Bputanckui, 7 KM; 6 — Ta- 
natTeaHtemuabl, ByrexBwiscKHit «e106, oKono 8 KM [no: Lemche et al., 1976] 


pacnpoctpaHeHHe ObvIO TpyMHO OObACHHTS, H OHO OCTaBaNOCh 3aragKOH BIMIOTb WO nyOuH- 
KauHH B 1983 r. WaHHbIX O MHOFOUMCIIeEHHBIX HaXO*KMeHHAX ralaTeaHTeMH BO BpeMA CeMH 
akcnhenMuni cyoHa "Witewny” B aHTapKTHuecKHXx Bonax [Dunn, 1983]. Kak noKa3anu 9TH 
9KCNeMMUHK, ralaTeaHTeMH[bI, OTHOCALUMECA K TOMY 2Ke BHUY, YTO H OMKCaHHble H3 >KeyI0- 
6a Kepmanex (G. profundale), pacmpoctpaHeHbl MpakTH¥ecKH UMpKYyMaHTapKTHYeCKH Ha 
riy6uHax oT 4 po 5 Km (Gonee 200 9k3. Haifenbi Ha 16 cTaHUHAX Ip TpaneHHAX Ha Mly- 
6uHax oT 3947-4063 no 5087-5124 m). H3secruoe tenepp pacnpoctpaHeHue ralateaHte- 
MHZ, MoKa3aHO Ha pc. 27. HoBble WaHHble NO3BONAIOT MpemMonarath, YO ueHTp COpMHpo- 


BaHHA CeMelicTBa ObUI MpHypOveH K aOHCCaIH aHTapKTHYeCKHX BOX, OTKYMa HM NpOH3Z0LINIO 


paccemleHHe 3THX aKTHHMM HM 3aceneHHe HMM MHOTMX rmyOoKOBODHbIX x%*enoG6os. OctaeTca 
Bce 2%K€ HeMOHATHbIM, Novemy raslaTeaHTeMHbI BO BCeX paHOHax, KpOMe AHTapKTHKH, IIpH- 
YpOueHbI TOMBKO K riy6uHamH Gonee 6 KM. K coxaneHHW, BCe MaTepHallbI MO ranateaHte- 
MHjaM, Kpome cOopos ”Tanaten” » *’MntenuuHa’’, ocTaloTca 4O CHX Nop He OOpa6oTaHHbIMH 
MH He H3BeCTHO, MpefCTaBJICHbI JIH OHH B pa3HbIxX pa3sOOweHHbIX %*KeN06ax JHDeMMUHbIMH BH- 
amu. 

Yacrota BcTpeyaeMOCTH pa3yIHYHbIX aKTHHHH Ha rmyOHHax Gomee 6000 m (yuTeHbI cTaH- 
UHH, DJIA KOTOpbIX H3BeCTHbI JaHHbie NO rpyNNOBOMy COcTaBY %HBOTHBIX B TpaIOBbIX yi0- 
Bax) cOcTaBiAeT OKONO 70%, a HX poNb MO YWcMeHHOCTH Ha rnyOuHax Gonee 10 km NpeBbl- 
wiaeT 20% BceX DOHHBIX Ge3NO3BOHOUHBIX, MpeAcTaBNeHHbIX B MOYYeHHbIX C 3THX MIYOHH 
TpaslOBbIx yoBax (cM. puc. 55). 
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Figure 27. Dissemination of Actinaria of the Family Galatheanthemidae 


Key: 
1. at depths 4,000-6,000 m; 2. from 6,000 to 10,700 m; 3. findings in Scotia Sea at depth 5,650-6,070 m; 4-6. regions of repeated findings 
below 6,000 m in trenches: 4--Kuril-Kamchatka and Japan (12 stations), 5. Philippine (6 stations), 6. Kermadec (5 stations) 
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Puc. 27, Pactpocrpatelue akTHHHA cemeticrsa Galatheanthemidae 


I — na ray 6nnax 4000-6000 m; 2 — or 6000 no 10700 Mm; 3 — Haxoxnerme B Mope CxoTun Ha rnyGuHe 5650—6070 mM; 4-6 — paionsl HeOMHOKparTHbix Haxone- 
Hit rnyGxe 6000 MB xeno6ax: 4 — Kypuno-KamuatcKom 4 AnoncKom (12 cram), 5 — Onnummuyckom (6 cTannnii), 6 — Kepmanex (5 cram) 
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PLATHELMINTHES 
TURBELLARIA 


Turbellaria from the order Polyclada were found twice in the Kuril-Kamchatka trench during a 
detailed examination in 1966. One specimen was taken during trawling at depth 7,265-7,295 m, and the 
second was found in a catch at depth 9,170-9,335 m, but it is not excluded that this was a pelagic form 
that fell into the trawl net at a shallower depth. Additionally, Turbellaria were found in several catches 
from the research vessel Anton Bruun in the Peru trench from depths 6,000-6,354 m with a small-mesh 
(500 um mesh) trawl net by Menzies [Menzies, Chin, 1966]. Based on these data, in order to find 
Turbellaria it is necessary to use special collection methods, since catches by standard trawl lines 
apparently destroy these animals with an extremely fragile structure. This is confirmed by the data from 
the only sample taken by the box corer 0.25 m’ in the Aleutian trench from depth 7,298 m [Jumars, 
Hessler, 1976]. In this sample made of 518 specimens of meiobenthos animals, there where 37 specimens 
of Turbellaria, which converts to 148 specimens/m?. 


NEMATHELMINTHES 
GASTROTRICHA 


Based on preliminary data, Gastrotricha are apparently represented in collections from depths 
6,000-6,354 m taken in the Peru trench by a small-mesh trawl net [Menzies, Chin, 1966]. 


NEMATODA 


Until the mid-1950's, free-living Nematoda were not known from depths over 4,570 m [Wieser, 
1956]. But during an examination of deep-sea trenches they were encountered at all depths, even up to 
depth 10,415-10,687 in the Tonga trench [Beliaev et al., 1960]. Below 6,000 m they were found at more 
than 60 stations in 18 trenches of all three oceans [Wolff, 1960; Menzies, Chin, 1966; Menzies et al., 
1959; Pasternak, 1968; Vinogradova, 1974; Vinogradova et al., 1974, 1978; Beliaev, Mirnov, 1977a]. 

During special collections of microbenthos by the Meteor expedition in the Indian Ocean, the 
larger Nematoda averaged 84% of the specimens at the abyssal depths. Their population at these depths 
fluctuated from 57 to 199 specimens per 25 cm’ of the bottom surface [Thiel, 1966], which in conversion 
for 1 m? yields enormous levels on the order of 20,000-80,000 specimens/m?. The use of the same 
collection methods to process six bottom grab samples obtained by Meteor in the Iberian trough of the 
Atlantic Ocean at depths from 5,270 to 5,340 m yielded even more amazing results. Nematoda here 
comprised 95% of the entire meiobenthos, and their population fluctuated from 390 to 696 specimens per 
25 cm? [Thiel, 1972], which in conversion yields from 156,000 to 278,000 specimens/m?. These data 
permitted the hypothesis that even below 6 km there could be numerous Nematoda and they could 
comprise one of the characteristic fauna features of the meio- and microbenthos. This was confirmed by 
the data from the aforementioned box corer sample in the Aleutian trench from depth 7, 298 m [Jumars, 
Hessler, 1976]. There were 194 Nematoda specimens in this sample (776 specimens/m”, or 36% of the 
total number of meiobenthic animals). 

Only collections from the research vessel Anton Bruun from the Peru trench have already been 
taxonomically classified and four new species have been described [Timm, 1970] of the order 
Desmoscolecida: Desmoscolex bathybius, st. 98, 5,989-6,052 m; D. gladisetosus, st. 113, 5,986-6,134 m; 
D. volifer, st. 191, 6,313 m; Quadricoma desmoscoleocoides, st. 193, 6,073-6,281 m. Of these species, 
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only the first was not found at shallower depths. The other three had been found in the area of this trench 
and at depths between 3,086 and 5,047 m [Timm, 1970]. 
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CEPHALOR YNCHA 
PRIAPULOIDEA 


Only one species of Priapuloidea, Priapulus tuberculatospinosus abyssorum, is known from depths 
over 6 km. This Priapulus was initially [Menzies, 1959] described as an independent species of P. 
abyssorum based on a single specimen from the eastern Pacific Ocean near the coast of Central America 
from depth 5,690 m. Subsequently [Murina, Starobogatov, 1961] the status of this species was reduced to 
a subspecies level within the species P. tuberculatospinosu Baird, P. t. abyssorum Menzies. In contrast to 
the other two subspecies in this species that are known only from low depths (P. t. tuberculatospinosus, a 
circum-Antarctic subspecies widespread at depths up to 625 m, and P. t. japonicus Mur.et Starob., the 
only finding in the Sea of Japan at depth 130 m), P. t. abyssorum is widespread at depths over 3,000 m in 
the Pacific Ocean, and is also known from the eastern Indian Ocean. This subspecies has now been 
found in Vityaz collections from the Aleutian trench (st. 6,085 and 6,140--6,960-7,000 m), Kuril- 
Kamchatka (st. 2208 and 5616--7210-8015 m), Japan (st. 3227, 3571 and 6151--7190-7587 m), Yavan (st. 
5168--6433-6475 m), as well as in collections of the research vessel Anton Bruun from the Peru trench 
from depth 6,229 m and research vessel Dmitriy Mendeleyev from the Hjort trench (st. 1306--6,100-6,210 
m) [Murina, Starobogatov, 1961; Beliaev, 1966b, 1972; Frankenburg, Menzies, 1968; Murina, 1969, 
1971, 1978b]. 

The overall vertical habitat range of P. t. abyssorum is from 3,013 to 8,015 m. In almost all cases 
of finding this subspecies there were only single specimens. 


NEMERTINI 


Individual Nemertini (usually only fragments) have been found below 6,000 m at seven stations in 
the Kuril-Kamchatka, Aleutian and Peru trenches, and in the northeast Pacific Ocean trough, the South 
Sandwich trench, and the Scotia Sea in the Atlantic at depths to 7,230 m by Vityaz and Akademik 
Kurchatov expeditions [Beliaev, 1966b, 1972; Vinogradova et al., 1974]. 


ANNELIDES 
POLYCHAETA 


In the deep-sea trenches, as in the ocean abyssals, Polychaeta are one of the most customary and 
abundant groups of benthic invertebrates that are characterized by great species diversity. Polychaeta 
occupy first place in frequency of encounter among all benthic invertebrates, about 90% both in the 
trawling and bottom grab samples. They are inferior in population and biomass on the average for the 
entire ultra-abyssal zone only to the Holothurioidea and Bivalvia. They also occupy one of the first places 
in the trench benthic fauna in the number of species. 

Polychaeta have been found below 6,000 m in all the studied trenches and troughs, except for the 
Zeleniy Mys trough from which only one not very representative sample was obtained. The greatest 
depths of finding Polychaeta are from 10,160 to 10.730 m in the Philippine, Mariana and Tonga trenches 
(several species of the family Polynoidae and Poecilochaetus vitjazi from the Disomidae family). 

Polychaeta have been processed by now from most of the collections from the Soviet expeditions 
on the vessels Vityaz, Akademik Kurchatov and Dmitriy Mendeleyev [Uschakov, 1952-1982; Levenstein, 
1961-1983; Levenstein, 1971, 1977, 1984; Kucheruk, 1977-1981; Detinova, 1982; Safronova, 1984], data 
of the Galathea expedition [Kirkegaard, 1956] and some of the collections of other foreign expeditions 
[Eliason, 1951; 
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Hartman, 1967a, b; Jumars, 1974; Fauchald, 1977; Shin, 1984]. Pettibone [1976] also reviewed deep-sea 
representatives of the Polynoidae family (formerly the Macellicephalinae s. lato sub-family) with re-study 
of the materials collected by a number of expeditions in deep-sea trenches. As a result of this review, 
Pettibone isolated several new subfamilies and genera, including subfamilies Macellicephaloidinae and 
Bathyedithinae endemic for the ultra-abyssal and 4 endemic genera Bathykermadeca, Bathykurila, 
Bathyedithia, and Bathylevensteinia. 

Numerous findings of Polychaeta have also been noted in five trenches of the western Pacific 
Ocean in which a large number of underwater photographs were taken from depths from 6,758 to 8,930 m 
[Lemche et al., 1976]. 

The composition of Polychaeta dwelling at depth over 6,000 m is extremely variegated (Appendix 
II, Table 5). At these depths, representatives have been found of 7 orders, 26 families and 50 genera. Of 
the 75 species (one with two subspecies) for which there are species analyses’, 30 species (40%) are 
endemic to depths over 6,000 m (of them, 14 species are known by a single finding and 16 by several 
findings). Additionally, many species have been defined only to the genus or to the family (not precisely 
defined because of the fragmented nature or poor preservation of the material; preliminary analyses 
requiring refinement; forms known only from underwater photographs), 26 such analyses are known for 
85 samples from various trenches and different depths. 

The endemic genera are 7 out of 50, i.e., endemism at the generic level is 14%. Insofar as the 
species affiliation has only been defined for some of the collected Polychaeta, while collections from 
some expeditions have not been processed at all, one can hypothesize that the total number of Polychaeta 
species dwelling below 6,000 m should be no less than 150-200. 

Of all the Polychaeta for the trench depths, the most characteristic representatives are the 
Polynoidae family belonging to the group that was previously combined into the Macellicephalinae 
subfamily. Of the number of Polychaeta for which there are species analyses, this family includes 20 
species (28%), of them 17 (85%) are endemic for depths over 6,000 m; these 20 species belong to 9 
genera, of which 6 are endemic to the ultra-abyssal. Of all the other ultra-abyssal Polychaeta, over 5 
species do not belong to any of the families, and of the 40 genera, only 1 (Vityazia from the 
Phyllodocidae family) are endemic to the a ha Both endemic ultra-abyssal subfamilies belong to 
the Polynoidae family. 

Based on the underwater photographic data, ieiene et al. [1976] calculated that the abundance of 
two Polynoidae representatives on the floor of the New Hebrides trench at depth 6,758-6,776 m averages 
1 specimen each for 100 m? of bottom. Up to 4 specimens of Polynoidae were sometimes visible on one 
photograph. In 5 trenches where photographs were taken, Polynoidae were detected on many 
photographs at 6 of 7 stations (depths 6,758-8,930 m). It is important that in a number of cases the 
photographs showed Polynoidae not only on the bottom, but also floating near the floor. This capability 
to float was detected in Polychaeta of this family for the first time and was noted for at least three species 
[Lemche et al., 1976]. 

According to the nature of the vertical distribution (Fig. 28), among the species found below 6,000 
m, the most eurybathic species known from the sublittoral to the ultra-abyssal play a major role based on 
the available data; these species comprise 26% of all the ultra-abyssal Polychaeta species. Abyssal-ultra- 
abyssal species that do not rise above 3,000 m comprise 21%. It is very curious that the species which are 
intermediate between the two known groups from the bathyal (500-3,000 m) to the ultra-abyssal comprise 
only 10% of all the species dwelling below 6,000 m, i.e., 2.5 times less than the number of species noted 
in a still broader range of depths. This species ratio with a varying degree of eurybathic nature forces us 
to hypothesize that many 


' In several cases the analyses are questioned by their authors; it is most likely that these doubted analyses refer to new species. 
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Figure 28. Vertical Dissemination of Polychaeta Known from Depths over 
6 km (A) and Change with Depth (B) of the Number of Species (1) and 
Percentage of Endemic Species (2). Ordinate: depth, km. 


species, that per the available analyses, are classified as sublittoral-ultra-abyssal species are defined 
erroneously. It is possible that the representatives of such species that were found in the deep-sea 
trenches penetrated into the ultra-abyssal comparatively recently and that their evolution under the new 
conditions has not yet proceeded so far as for fairly distinct morphological signs to appear so as to 
distinguish them from representatives of the shoal populations. In any case, from general biological 
positions it is extremely difficult to assume that populations separated 6 km and more in depth could be 
classified as the same species. Lengthy experience of working with hadal fauna under field conditions 
indicates that live and viable representatives of different animal groups can rise to the surface from a 
depth over 1,500-2,000 m. Apparently, in this case under discussion either we are not catching the 
morphological differences existing between representatives of populations from different depths, or we 
are dealing with so-called biological species where the differences between them are expressed on 
physiological and biochemical levels. 

As is apparent from Fig. 28, as the depth increases within the ultra-abyssal zone, the number of 
Polychaeta species diminishes drastically, in a depth range from 6 to 7 km there are 51 known species, 
and over 10 km there are now only 3 known species. Additionally, of the 90 locations in which 
Polychaeta were found, 39 locations have been defined only to the genus or to the family (27 taxons of 
these ranks) belonging to the depth interval from 6 to 7 km, 22 from 7 to 8, 17 from 8 to 9, 8 from 9 to 10 
and only 4 to depths over 10 km. In addition, the percentage of ultra-abyssal endemics rises as the depth 
increases: in the level 6-7 km there are only 22% endemics, while below 10 km there are 100%. 

Pelagic Polychaeta have been found in the Kuril-Kamchatka trench all the way to depths over 
7,000 m. In the 7,000-8,700 m range their biomass is 6.5% of the total biomass of mesoplankton 
[Vinogradov, 1968, 1970a]. 
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OLIGOCHAETA 


Representatives of the Oligochaeta class that made a secondary transition to life in the sea were 
not known at great depths until recently. But at the end of the 1960's representatives of the Tubificidae 
family were found for the first time in the northwestern part of the Atlantic Ocean at depths up to 4,850 m 
[Cook, 1969, 1970]. Oligochaeta of the same family were then found in other regions of the World 
Ocean, including to the north of 
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the Hawaiian Islands where single specimens were found in five samples taken by box corer by the 
American research vessel Argo at depths from 5,600 to 5,700 m [Hessler, Jumars, 1974]. Then the 
deepest sea of the currently known Oligochaeta species was described, Bathydrillus hadalis Erseus, 4 
specimens from a bottom grab sample obtained by the research vessel Thomas Washington in the 
Aleutian trench from a depth of 7,298 m [Erseus, 1979]. 


ECHIURA 


Echiura representatives have been found below 6,000 m in 17 trenches at all depths all the way to 
10,150-10,210 m in the Philippine trench. They are known at these depths from over 60 findings 
(Appendix II, Table 6). The frequency of finding Echiura in trawling catches from depths over 6,000 m is 
about 35%. Most of the collections of Vityaz, Akademik Kurchatov and Galathea have already been 
processed [Zenkevitch, 1958, 1964; Zenkevitch, 1966; Zenvitch, 1966; Zenkevitch, Murina, 1976; 
Murina, 1976, 1978a; Datta Gupta, 1977]. All the Echiura dwelling below 6 km belong to one family, 
Bonelliidae. Representatives of no less than 10 genera, and apparently, no less than 14 species have been 
found in the deep-sea trenches. 

Several species that were initially considered to be endemic for the ultra-abyssal zone were 
subsequently found at shallower depths. There are now only 4 known endemic species of the 13 for 
which there are species definitions. Five of the species, except for depths over 6 km, are known also from 
the abyssal depths (below 3,800 m), three have been found at bathyal depths (520-2,900 m). Yet another 
species found in the Ryukyu and Palau trenches at depths 7,440-8,035 m have been classified [Murina, 
1978a] as the widespread Arctic-Antarctic sublittoral-bathyal species Hamingia artcitca that is known 
starting from depth 65 m. It is likely that in this case Echiura from the deep-sea trenches belong to a 
special biological species whose morphological differences from the shoal species have not yet been 
detected. None of the Echiura genera penetrating from deeper than 6,000 m are endemic for these depths. 

Despite the comparatively low percentage of endemic species, the Echiura comprise a very 
characteristic element of the ultra-abyssal fauna, including the fauna of the greatest depths (no less than 
five species penetrate below 9 km). It is characteristic that in this group which is small in the number of 
species (based on the data of A. Kaestner, by the end of the 1960's there was a total of 150 known species 
of Echiura [Kaestner, 1969]) almost 10% of the species had populated depths over 6,000 m. 

Interesting Echiura that belong to a new genus and species described by Datta Gupta [1977] , 
Kurchatovus tridentatus, were found by the expedition on the Akademik Kurchatov. They were found in 
the Puerto Rico trench in a wood fragment raised from depth 5,890-6,000 m (st. 1187), in the Cayman 
trench at depth 6,740-6,780 m among the Thalassia sea grass rhizome (st. 1267) and in the Yucatan trough 
in a coconut shell raised from depth 4,580 m (st. 1272). T. Wolff [1976b, 1979], a participant of this 
expedition, judging by the contents of the intestines of these worms, indicated that they feed on the 
vegetation among which they live. 


ARTHROPODA 
TARDIGRADA 


For a long time only very few Tardigrada were known from the seas, where they were only found 
at shallow depths (up to 385 m). But in special microbenthos collections made by the Meteor expedition 
in the western Indian Ocean, Tardigrada, although only a few, were found in the abyssal in several 
samples from depths up to 4,690 m [Thiel, 1966]. In 1969, the only miniature Tardigrada specimen 
(which unfortunately was subsequently lost) was found in 
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a bottom grab sample obtained by Vityaz in the Aleutian trench from depth 6,520 m. A more accurate 
taxonomic affiliation of this Tardigrada has not been established. It is known that representatives of this 
group are distinguished by extreme eurybiontic nature and the ability to survive in a condition of 
anabiosis under the most unfavorable conditions. It can therefore be hypothesized that the Tardigrada 
could also adapt to dwelling at ultra-abyssal depths where they may be found in the future. 


CRUSTACEA 


Of the shallower Crustacea below 6,000 m representatives have been found of the order 
Copepoda, Cirripedia and Ostracoda. Of the higher, representatives have been found of Mysidacea, 
Cumacea, Tanaidacea, Isopoda, Amphipoda and Decapoda Natantia. 


COPEPODA 


At depths over 6,000 m both pelagic Copepoda, Calanoida (Appendix II, Table 7) and benthic, 
Harpacticoida are represented. 

Data on the ultra-abyssal Calanoida are known from the Vityaz Kuril-Kamchatka trench 
collections. K. A. Brodskiy [1955] in a sample first obtained in 1953 by a closing plankton net during a 
catch from level 8,500 to 6,000 m defined 20 taxons of the species rank belonging to 17 genera and 10 
families. Two genera, Zenkevitchiella and Parascaphocalanus, were new. But subsequently another two 
species of the first of these genera were described from the Atlantic and Indian Oceans from shallower 
depths [Grice, Hulsemann, 1965, 1967]. Of the 20 species and forms, 10 were described by Brodskiy as 
new, and regarding another five that had insufficient data, they could not be classified to any of the known 
species. Further, of the 10 new species, 3 were also encountered at low depths: Batheuchaeta gurjanovae 
and Lucicutia ushakovi in the area of the same trench [Gentner, 1971, 1973, 1986; Markhaseva, 1986a], 
and Scaphocalanus bogorovi in the Atlantic and Indian Oceans [Grice, Hulsemann, 1965, 1967]. 
However, the 12 species (or forms) found by Brodskiy in the discussed sample have not yet been found in 
other places, and it is not excluded that they are endemic for the ultra-abyssal depths of the Kuril- 
Kamchatka trench. It is quite characteristic that precisely some of these species have been found in 
massive amounts in a sample: 64 specimens of Spinocalanus similis profundalis, 97 specimens of 
Parascaphocalanus zenkevitchi, and 37 specimens of Metridia similis abyssalis. There were only single 
specimens in the sample of the other species. 

In collections of subsequent years from the Kuril-Kamchatka trench during catches covering 
depths over 6,000 m (but not limited only to these depths, see Table 7) another 11 new species were 
described [Gentner, 1971, 1986; Markhaseva, 1981, 1986a, b; Vyshkvartseva, 1987], but only for three of 
them can it be hypothesized that their vertical dissemination range does not cover depths less than 6,000 
m. 

Of the 32 species, or forms, found in the Kuril-Kamchatka trench, thus 15 (47%) are apparently 
not present at depths less than 6,000 m. Ten species are known from even lower depths, but do not rise 
above the abyssal 93-4 km) and have a local geographical 


' When this book was at press, a description was published [Vyshkvartseva, 1989] of a specimen of the family Scolecithricidae 
belonging to a new genus and species, Puchinata obtusa. The only adult specimen was found in a sample obtained by a closing 
plantkon net in the Kuril-Kamchatka trench at level 8,000-6,500 m (Vityaz, st. 5628). Vyshkvartseva classified as this same 
species the previously described specimen [Brodskiy, 1955], that had only been defined as the fourth Copepoda stage caught in 
the same trench at level 8,500-6,000 m (Vityaz, st. 2218), see Appendix II, Table 7. This Crustacean that is known from two 
findings may be considered as belonging to ultra-abyssal endemics on a generic level. 
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dissemination only in the northwest Pacific Ocean (only one of these species, Lucicutia curvifurcata has 
also been encountered in the Bougainville trench). The other 6 forms defined to the species level belong 
to eurybathic and for the most part widespread species. 

Deep-sea benthic representatives of Copepoda that belong to the suborder Harpacticoida are so 
small that in order to obtain fairly representative samples of these Crustaceans it was necessary to use 
special methods of collecting benthic sediment and then process them. Thus, for example, the use of a 
special meiobenthos collection technique allowed H. Thiel [1966] to find numerous Harpaticoida in the 
thin surface layer of soil brought up by the bottom grab in all the samples obtained at abyssal depths 
(3,000-5,000 m) in the Indian Ocean by the Meteor expedition. In conversion for unit of bottom area, 
their population fluctuated from 400 to 11,600 specimens/m?. In the sample taken by the box corer in the 
Aleutian trench from depth 7,298 m there were 83 specimens of Harpaticoida (mainly in the surface three- 
centimeter soil layer) [Jumars, Hessler, 1976] which in conversion yields 332 specimens/m?. 

Of the Harpacticoida found below 6,000 m, a precise species affiliation has been established only 
for one (Vityaz, st. 3471, 6071 m) that belonged to a new genus and species from the family Cerviniidae, 
Herdmaniopsis abyssicola Brotzkaja as described by V. A. Brotzkaja in her posthumously published work 
[1963]. This same publication describes three new species of the genus Cervinia (C. brevipes, C. 
tenuicauda and C. tenuiseta) that were found in one sample obtained from depth about 5,700 m somewhat 
to the east of the northern Izu-Bonin trench. Judging by the depth of their location, it is quite likely that 
these species dwell even below 6 km. Based on one specimen, another two species were found in the 
Yavan and Mariana trenches [Beliaev, Vinogradova, 1961a; Beliaev, Mironov, 1977a]. In the Yavan 
trench (Vityaz, st. 4535, 6841 m) Crustacea were caught that per the analysis of V. A. Brotzkaja, belong 
to a new genus and species from the family Gletodidae, and in the Mariana trench (Vityaz, st. 7360, 
6,580-6,650 m) a new species of the genus Bradya from the family Ectinosomatidae (analysis of L. L. 
Chislenko). 

In addition to the already mentioned, there were Harpacticoida that were not precisely defined (for 
the most part single specimens) and were caught below 6 km in the Aleutian, Tonga, Kermadec, Peru, 
Yavan and Romanche trenches [Beliaev et al., 1960; Menzies, Chin, 1966; Pasternak, 1968; Jumars, 
Hessler, 1976]. The deepest sea findings were in the Kermadec trenches at depths about 9 and 10 km 
(Vityaz, st. 3827 and 3831). 


Cirripedia 


Cirripedia are not characteristic for the ultra-abyssal depths, and with a single exception, are not 
specific for these depths. They have been found in 16 trawl samples from depths 6 to 7 km in the Kuril- 
Kamchatka, Japan, Izu-Bonin, Ryukyu, Kermadec, Peru trenches and in the northwest trough of the 
Pacific Ocean, and only once was a juvenile specimen of the Acroscalpellinae family found in a sample 
from the Philippine trench from depth 7,420-7,880 m. In the majority of cases, the Cirripedia were only 
represented in samples as one or two specimens. All of the known Cirripedia from depths over 6 km 
belong to the family Scalpellidae, of them 7 were defined to the species and another 3 to the genus or 
subfamily. Only one of the 7 species, Meroscalpellum ultraabyssalis, has been known by a single finding 
in the Ryukyu trench at depth 6,660-6,670 m. Two species that were only found slightly deeper than 6 
km also dwell in the lower abyssal and have a narrow geographical dissemination. The other 4 species 
are characterized by broad geographical dissemination and dwell in the range of depths from the bathyal 
to over 6 km. The list of species is given in Appendix II, Table 8. 
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Ostracoda 


There are apparently very few Ostracoda in the deep-sea trenches, but they have not yet been 
studied sufficiently. Both benthic and pelagic forms are known from depths over 6,000 m (Appendix II, 
Table 9). From the benthic Ostracoda 7 species are known from Soviet expedition collections in five 
trenches of the Pacific, Indian and Atlantic Oceans, but three of them have only been defined to the genus, 
and another new species has not been described. One eurybathic species has also been described from the 
Peru trench based on the research vess] Anton Bruun expedition collections and three undefined 
specimens were found close by in the Aleutian trench (Thomas Washington, st. N-39). Of the five forms 
defined to species, 3 species and 1 genus had not been found higher than depth 6 km, and 2 are classified 
as eurybathic widespread species. The greatest depth from which benthic Ostracoda are known is 7,950- 
8,100 m in the Puerto-Rico trench. The list of the already described deep-sea Ostracoda is given in the 
work of G. Hartmann [1985]. 

Pelagic Ostracoda found below 6,000 m are only known from Vityaz collections and belong to six 
species; of them, 2 species from the Kuril-Kamchatka trench are not been found at lower depths; 3 species 
are also known from the abyssal depths and are encountered in several trenches of the western part of the 
Pacific Ocean, and yet another widespread species is known, starting from depths 500-700 m. 


Mysidacea 


There are still few data about deep-sea benthic (more precisely, bottom-dwelling) Mysidacea. In 
the list of benthic Mysidacea found in the Pacific Ocean at depths over 2,000 m published in 1969 only 5 
species were indicated [Burshteyn, 1969b], including only one (Amyblyops magna) from the ultra-abyssal 
Kuril-Kamchatka trench. In 1971 Bacesco [1971] from the Peru trench described a second species from a 
depth slightly over 6,000 m, Mysimenzies hadalis. According to preliminary analyses of Yu. G. 
Chindonova [1981 and unpublished data] benthic Mysidacea from depths over 6 km have been known by 
now from 8 trenches of the Pacific Ocean (Aleutian, Japan, Volcano, Ryukyu, Yap, Palau and Banda, and 
from the Antarctic Hjort trench), as well as from the South Sandwich trench. Yet another, apparently new 
species was also found in the Kuril-Kamchatka trench (see Appendix II, Table 10). Ten new species were 
found in these trenches. Their descriptions have not yet been published, however. The greatest depth of 
finding Mysidacea is 8,560-8,720 m in the Yap trench. Of the 12 known species from depths over 6,000 
m, only 3 species have also been found in the lower abyssal subzone (below 4,500 m), and the other 9 
(75%) are endemic for depths over 6,000 m. 

All the ultra-abyssal Mysidacea belong to 5 genera of the Mysidae family (Amblyops, 
Birsteiniamysis, Mysimenzies, Michthyops and Paramblyops), and none of these genera are endemic for 
the ultra-abyssal depths. 

Crustacea apparently belonging to the order Mysidacea were also found near the bottom on more 
than 40 underwater photographs taken at four stations in the Palau, New Britain, Bougainville and New 
Hebrides trenches at depths from 6,758 to 8,662 m [Lemche et al., 1976]. 

As indicated by M. Ye. Vinogradov [1968, 1970a], the catch by closing plankton net from depth 
7,000-6,000 m in the Kuril-Kamchatka trench caught the pelagic Mysidacea Boreomysis incisa Nouvel 
that is also known at abyssal depths. Mysidacea of this same species were successfully caught several 
times during open catches by a plankton net from depths over 6,000 m to the surface in the Japan, Izu- 
Bonin and Ryukyu trenches. Additionally, based on a single specimen caught during a catch from 6,600 
m to the surface in the Ryukyu trench, the species Dactylamlyops tenella Birst. et Tchind. was described 
[Birstein, Tchindonova, 1958]. 
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J. M. Peres reports that when the bathyscaphe Archimede submerged in the Puerto Rico trench, he 
observed Euphausiacea at depths between 6,100 and 6,450 m and 1 specimen below 6,600 m [Peres, 
1965]. However, as indicated by Peres himself, as well as by a participant in one 
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of the descents of this bathyscaphe, T. Wolff [1971], the rate of submersion (20-30 cm/sec or more) made 
it very difficult to make an accurate determination of the plankton animals floating past the porthole. As 
far as it is known, the greatest depth of catching Euphausiacea by closing plankton nets during repeated 
operations in the Kuril-Kamchatka trench was 6,000-5,000 m [Vinogradov, 1970a]. It is therefore very 
likely that the Crustaceans noted by Peres were not Euphausiacea, but Mysidacea [Vinogradov, 1968]. 


Cumacea 


There are very few ultra-abyssal representatives of Cumacea known from depths to 8 km. They 
have been caught at 18 stations in 8 trenches and the Northeast trough of the Pacific Ocean, as well as in 
the Japan and South Sandwich trenches and the Scotia Sea. Only 2 new species have been described from 
the genus Makrokylindrus from collections from the Yavan and Japan trenches by expeditions on 
Galathea and Hakuho-Maru. Another 8 Cumacea representatives from the Vityaz collections were also 
defined by N. B. Lomakina as new species, but they have not been described. It is important that of the 6 
specimens, 4 species classified as different genera and families were found in one trawling catch from 
depth 6,065 m in the Northeast trough of the Pacific Ocean (Vityaz, st. 4074). All the Cumacea that were 
defined as species had not been known from depths below 6,000 m. There is not a known more accurate 
taxonomic classification of Cumacea from the Soviet expedition or Vema collections. The list of 
Cumacea findings below 6,000 m is given in Appendix II, Table 11. 


Tanaidacea 


The Tanaidacea order is known from depths over 6,000 m from the majority of studied trenches of 
all three oceans (Appendix II, Table 12). They have been found at depths to 9 km. Collections from the 
expedition on Galathea and most of the collections from the Soviet expeditions have already been 
processed. The taxonomic composition of Tanaaidacea dwelling below 6,000 m is very diverse. 
Currently, 53 species of 15 genera and 9 families have been defined. The richest representation is from 
the family Leptognathiidae that includes 30 species of the 53 (57%), including 19 species of the genus 
Leptognathia, i.e., over 1/3 of all the Tanaidacea species known from these depths. 

Despite the broad dissemination of Tanaidacea in the deep-sea trenches, there is the impression 
that they are distributed in the trenches very nonuniformly and sporadically. The frequency of encounter 
of Tanaidacea below 6 km in trawling catches (based on Soviet expedition and Galathea expedition 
collections) is somewhat less than 30%, and in the bottom grab samples, about 40%. There were 8 
species (11 specimens) represented iin one trawling catch from the Northeast trough of the Pacific Ocean 
(Vityaz, st. 4074). In two catches from the Izu-Bonin trench obtained in the 57th trip of Vityaz from 
similar depths 6,770-6,850 and 6,770-6,890 m (st. 7404 and 7407), in the first there were 6 species (11 
specimens) of Tanaidacea, and in the second, 5 species (56 specimens), while in the 4 catches from the 
same trench from depths between 7,300 and 8,900 m there were none.. In the bottom grab sample from 
the Aleutian trench from depth 6,520 m (Vityaz, st. 6139) there were 5 specimens of Tanaidacea of three 
species [Kudinova-Pasternak, 1973], and in the bottom grab sample from this same trench from depth 
7,298 mm there were even more, 18 specimens or 72 specimens/m? [Jumars, Hessler, 1976]. 

Figure 29 shows the vertical dissemination of ultra-abyssal Tanaidacea. Based on the available 
data, the endemism of ultra-abyssal Tanaidacea averages 40%, but as is apparent from Fig. 29, B, it 
increases uniformly with depth from 16% in the level 6-6.5 km to 75% in the level 8-8.5 km; apparently, 
the only species found at depth about 9 km (Leptognathia longiremis?) is endemic for this depth. 
Attention is drawn to the high percentage of eurybathic species that are found 
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Figure 29. Vertical Distribution of Tanaidacea Known from Depths over 6 km (A) 
and Change with Depth in the Number of Species (1) and Endemic Percentage (2) (B) 


in the depth range from sub-littoral or bathyal to ultra-abyssal (see Fig. 29, A). However, this vertical 
distribution is highly doubtful. At least one and a half of the dozen species known from depths over 6,000 
m depths in the Pacific Ocean trenches have been determined by R. K. Kudinova-Pasternak as belonging 
to species that were already previously known from depths of the sub-littoral or bathyal in the Atlantic 
Ocean (most often in its northern part), while in the Pacific Ocean they are not encountered at all above 
6,000 m or do not rise above the abyssal depths. It is extremely doubtful that with these hiatuses both in 
vertical and geographical dissemination, the Pacific Ocean and Atlantic forms could belong to the same 
species. It is difficult to allow that genetic differences did not emerge among such diverse and 
reprodutively isolated populations during their lengthy existence. Most likely, we are dealing here with 
twin-species, that as defined by E. Mayr are "morphologically similar or identical, but reproductively 
isolated populations" [Mayr, 1968, p. 42]. If we are dealing with different species in the discussed cases, 
then the number of so many eurybathic "species" is reduced approximately from 40 to 10%, and the 
number of abyssal-ultra-abyssal species rises from 20 to 50% with 40% endemics. 

Based on the data of other authors [Wolff, 1965b; Lang, 1968], the range of vertical dissemination 
of the majority of deep-sea Tanaidacea does not exceed 2 km, and their geographical dissemination is 
limited only to one ocean or a more narrow region. 

Tanaidacea genera endemic for the ultra-abyssal regions are not known. The genus Herpotanais 
Wolff, whose only species H. kirkegaardi was described from the Kermadec trench from depth about 7 
km [Wolff, 1956b]), was considered for a long time to be endemic to this trench. But in 1973, a second 
species of this genus, H. birsteini [Kudinova-Pasternak, 1973a] was described form the northwest Pacific 
Ocean from depth 4,954 m.. The monotypic genus Arthrura Kud.-Past is only known in the depth range 
from 4,000 to 6,065 m. 

An interesting finding was made in two trawling catches from the Philippine trench from depths 
6,290 to 7,880 m of 77 specimens endemic for this trench of the species Gigantapseudes adactylus (Fig. 
30) isolated into individual genera and the family Gigantapseudidae [Kudinova-Pasternak, 1978]. The 
body length of this species reaches 37 mm and is 1.5 times longer than the length of the previously largest 
known representatives of this order. However, even larger representatives of this genus, G. maximus 
(length to 75 mm!) were described from depths 5,460 to 5,567 m from five locations 
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Puc. 29. BeprukanbHoe pacnpocrpakeHue Tanaidacea, u3BecrHbix c rny6uH Gonee 6 KM (A), K H3MeHe- 
Hxe c rny6uHod uncna BAnOB (J) H Npouelta 3HeMemuKOB (2) (5) 


cA B QMana30He rmy6un oT cy6muTopann uM GaTuanu fo ynbtpaaGuccann (cm. pic. 29, A). 
OgHako TaKOe BepTHKaIbHoe paciipocrpaHeHHe BbISbIBaeT Ce pbe3Hbie COMHeHHA. Ilo KpaHeli 
Mepe NOTOpa DecATKa BHJOB, H3BeCTHBIX C rmy6uH Gonee 6000 m B xxem06ax THxoro OKeanHa, 
ompenenenpi P.K. Kyqnunosoit-Tlacrepak Kak OTHOCAWIMeCA K BuaM, KOTOpble yxxe GEUIH 
H3BeCTHbI paHee c rnyOun cyOnutTopanu win GaTwanu B ATMaHTHYeCKOM OKeaHe (alle BCero 
B efO CeBepHOH 4acTH) , TOFa Kak B THXOM OKeaHe OHH BOOOLUe He BCTpeYeHbI BbILe 6000 M 
WIM He MOMHHMarOTCA Bbllie aOHCcaJIBHBIX riyOun. UpesspruaiHO COMHHTesIBHO, YTOObI pH 
TaKMX XHaTYCaX KaK MO BepIlHKaIbHOMY, TaK H Mo reorpacdvyecKOMy pacilpocrpaHeHuW 
THXOOKeaHCKHe H aTslaHTHYecKHe POpMbI MOH Obl NpHHafpIexKaTb K OHM HM TeM Ke BHaM. 
TpyHHO JOnycTHtb, YroOObl MpH DIHTeIbHOM CYLeCTBOBaHHH CTOJIb pa3QOuwWleHHbIX H pellpo- 
HYKTHBHO H30JIMPOBaHHbIX NONyAUKH MexKay HAMM He BOSHHKJIO reHeTHYeCKKX passHuHi. 
Ckopee BCero, MbI B 3THX Cy¥aax HMeeM eNO c BHaMH-ABOMHHKaMH, KOTOpbIe, NO onpe- 
Henenwio 9.Maitpa, mpencrapnarwt coGoH ’mMopdonornmuecKH CXOMHbIe MIM MDeHTHUHBIe, 
HO pelpOsyKTHBHO M30/IMpOBaHHble Nonynaunn” [Maip, 1968, c. 42]. Ecnu B o6cyxmae- 
MBIX CJlydaiX MbI HMeeM [esIO C pa3sHbIMM BHAaMH, TO YHCNO CTOMb 9BpHOAaTHBIX "BHAOB” 
cOKpaTHTca mpumepHo c 40 no 10%, a uncno abuccanbHo-yibTpaaOuccalbHbIx BHOOB BO3- 
pactet c 20 no 50% npu 40% aHnemukos. 

Ilo faHHbIM ApyrHx apropos [Wolff, 1965b; Lang, 1968], aia GonbumHctBa rny6o- 
KOBOMHbIX TaHaHf [HaMa30H MX BepTHKaJIbHOrO paciipoctpaHeHHA He MpeBbiuiiaeT 2 KM, 2 
reorpauuecKkoe pacnpocrpaHeHve OrpaHHueHO TONbKO ODJHHM OKeaHOM MIM Oomee y3KHM 
paHoHomM. 

QHIeMMUbIX [VIA ybTpaabuccaiM pomoB TaHava He u3BecTHO. Pog Herpotanais Wo.ff, 
eMHCTBEHHBIK BHA KoTOporoO H. kirkegaardi 6pw onucaH u3 xenoba Kepmanek c rny6uHbl 
okono 7 Km [Wolff, 1956b], fonroe BpemaA cuHTanca 3HemMHKOM 3TOrO >xeN06a. Ho 
B 1973 r. 43 ceBepo-BOCTOYHOH YacTH THxoro OKeaHa c rmy6uHb! 4954 m Opin onncaH BTO- 
po Bug sToro pona — H. birsteini [Kyaunosa-Ilactepnak, 1973a]. MoHoTunnuecknit poo, 
Arthrura Kud.-Past. u3pecTeH Hib B QWHama3zoHe rmyOun oT 4000 po 6065 M. 

WutepecHo HaxoxeHve B ABYX TpaylOBbIxX yNOBax K3 DHNHMNHHCKOrO x%*en0Ga c rmyOuH 
oT 6290 no 7880 mM 77 3k3. 3HHeMHYHOLO DIA 3TOrO xKen06a BHAa Gigantapseudes adactylus 
(pvc. 30), BpilgeneHHoro 8B oTMeNbHbIe pow Hu cemecrBo Gigantapseudidae [KyauHosa- 
TlactepHak, 1978]. Jima tena paykos 3Toro Bua Mocruraer 37 MM HM B NONTOpa pa3za 
TipeBbilaeT JIMHY CaMbIX KPyMHbIX H3 H3BECTHDIX paHee MpefcTaBHTeneH 3TOFO OTpAMa. 
OpHako B fambHefiutem ewe Gonee KpyMHble Mpefctaputenu a3Toro poga — G, maximus 
(ama fo 75 mm!) — 6puim onncaHbl c rmy6uH oT 5460 no 5567 MH3 NATH MecTOHaxox*Ke- 
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Figure 30. Isopoda (1, 2) and Tanaidacea (3, 4) from Vityaz Collections 


Key: 

1. Storthyngura hercules, st. 2208, depth 7,210-7,230 m 

2. Hydroniscus sp., st. 7300, depth 7,190-7,250 m 

3. Neotanais insignus, st. 7371, depth 8,215-8,255 m 

4. Gigantapseudes adactylus, st. 7206, depth 7,420-7,880 m (per: Research vessel Vityaz, 1983). Scale 
lines equal 1 cm 


somewhat to the east of the southern Philippine trench [Gamo, 1984], i.e., close to the location of the 
hadal species G. adactylus. This genus and family are thus endemic for a narrow local region and depths 
from 5,460 to 7,880 m. The other Tanaidacea genera that are known from depths over 6 km are 
eurybathic. 

The Tanaidacea, typically benthic animals, are usually confined to the surface layer of the bottom 
sediments. However, it was found that some Tanaidacea are capable of floating, and even rise 
considerable distances above the bottom. Leptognatha sp. was once caught in the Kuril Kamchatka trench 
by a plankton net in the level 8,700-7,000 m no less than 50-100 m above the bottom. A Crustacean of 
the same genus close to L. breviremis was found in the intestine of an Ascidia caught in the same trench 
at depth 7,265-7,295 m; it could have fallen into the Ascidia siphon that was only in the benthic water 
layer. 


Isopoda 
Isopoda is one of the groups that are very characteristic for hadal ocean depths. The number of 


Isopoda species found below 6,000 m is greater than the species of any other order of Crustacea and any 
100 
























Puc, 30. PasHonorue paxoo6pasubie (/, 2) u TaHangEl (3, 4) v3 cC6opos "Buraza” 


1 — Storthyngura herculea, cr. 2208, rn. 7210—7230 m; 2 — Hydroniscus sp., cr. 7300, rn. 7190—7250 mM; 
3 — Neotanais insignus, cr. 7371, rm. 8215-8225 m; 4 ~- Gigantapseudes adactylus, cr. 7206, rn. 7420— 
7880 m (no: *HayyHo-HccnenoBaTebcKoe CyQHO ’BuTA3b” , 1983), MacuiraGHble 7HHeHKH paBHbI 1 CM 


HHH HeECKOJIBKO BOCTOUHee 10%KHOH Yactu OwuNNHHCKOrO xeN06a [Gam6, 1984], T.e. 61H3KO 
OT MecTOHaxo*KMeHHH XaganbHOro Bua G, adactylus. Takum oOpa30M, 3TH pos HM CeMeHCTBO 
NOKa 3HeMHYHbI DIA y3KONOKaIbHOTO paHoHa uH rmyOuH oT 5460 no 7880 Mm. OctambHbie 
pObl TaHavD, H3BeCTHBIX c rry6uH Gone 6 kM, 3BpHOaTHbIe. 

TaHaHfibl — THMHYHO MOHHbI€ %KHBOTHbIe, OGbIYHO MpHypOueHHbIe K MOBepXHOCTHOMY 
cNOi0 MOHHBIX OcanKOB, Oka3asl0cb, OMHAKO, ¥TO HeKOTOpble TaHaHMbI CNOCOOHDI BCIbIBaTb 
HM flaoke MODHUMATECA Ha 3HAYHTeNbHOe paccTOAHHe Haft THOM, Payox Leptognathia sp, ofHax- 
obt Obyl mO#MaH B Kypusio-KamyaTcKom 2xemo6e MmiaHKTOHHOH CeTbIO B ropH30HTe 8700— 
7000 mM He MeHee YemB SO—100M Haz HOM. Pauox Toro xe pona, 61u3Kui K L. breviremis, 
ObUI HalifeH B KHUIeYHHKe aClMHH, NOMMaHHOW B TOM x%Ke 2KeN0G6e Ha rmy6uHe 7265—7295 m; 
MOMmacTb B CHCOH aCLMMH OH MOL, TOMbKO HaxO/ACb B IIpHAOHHOM Cloe BODE, 


Pasyonorme — Isopoda 


Vz0no0gbt — ofa M3 Ipylil, upe3BbivaHHO XapaKTepHbIx DIA GoOsIbUIMX OKeaHH¥eCKHX 
rny6uH, Uncno BHOB M30N0, HaMpeHHbIx rmy6oxe 6000 mM, Gonbule, uem BHoOB Ju060ro 
Apyroro orpana pakooOpa3nbix uw MoOoro Apyroro Kylacca MHOFOK/JIeTOUHbIX 2KHBOTHBIX. 
K HacTOAWeMy BpeMeHH NOJIHOCTbIO O6paboTaHb! COopbi sKcreqHUMH Ha "Tanaree” uw Gonb- 
wat YacTbh COopoB COBeTCKHX 9KCMeAHUMA (KpoMe 3KcMennUNH NocneoHux 10-15 net); 
ompefeseHpt 122 TakcoHa BHMOBOFO paHra HM H3BeCTHbI ele NO KpaHHeH Mepe 2—3 AecaTKa 
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other class of multicellular animals. Collections from the Galathea expedition have been completely 
processed by now and most of the collections of the Soviet expeditions (except the expeditions of the last 
10-15 years); 122 taxons have been defined of species rank and at least another 2-3 dozen species are 
known 
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TABLE 14. GREATEST DEPTHS OF FINDING AND NUMBER OF 
GENERA AND SPECIES FOUND BELOW 6,000 m IN VARIOUS 
SUB-ORDERS AND FAMILIES OF THE ISOPODA ORDER 


Key: 

. Suborder and family 

. Greatest depth, m 

. Number of genera 

. Number of species (including subspecies) 
. Number of findings below 6,000 m 


Akh WD = 


that have only been defined to the genus or family (Appendix II, Table 13). The frequency of encounter 
of Isopoda in the trawling catches is about 70%, and 36% in the bottom grab samples. Isopoda have been 
found in almost all of the examined trenches and troughs, and at all depths, all the way to 10,700 m in the 
Mariana trench. There were few Isopoda in the majority of catches, e.g., in the very rich and 
representative bottom grab sample from the Aleutian trench (7,298 m) in which there were dozens of 
animals of a number of groups, and some over 100 specimens, there were only 2 Isopoda specimens 
[Jumars, Hessler, 1976]. But in a number of cases, their number in the trawling catches reached several 
dozen specimens belonging to several species, and they comprised 10-40% of the entire haul in 
population. All the cases of such mass finding belong to large representatives of two genera, Eurycope 
and Storthyngura, in the trenches of the northwest Pacific Ocean (Kuril-Kamchatka, Japan, Izu-Bonin). 
Thus, for example, in the trawling catch from the Japan trench from a depth about 6,200 m (Vityaz, st. 
3214) there were 159 specimens (7 species, including 150 specimens of S. biocornis) which comprised 
27% of the total number of animals caught: in the catch from depth about 7,200 m in the same trench (st. 
3227), 9 specimens, or 41% were Isopoda of two species, including 8 S. herculea, and at depth about 8 
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Anthuridea 
Anthuridae 6580 1 2 2 
Asellota 
Desmosomatidae 6700 1 2 2 
Echinothambematidae 6850 1 1 5 
Eurycopidae 9345 6 30 15 
Haploniscidae 10687 3 18+ 37 
llyarachnidae 10687 1 8 18 
Ischnomesidae 8580 4 24 40 
Janirellidae 8000 1 8 14 
Janiridae 7000 1 3+ 12 
Macrostylidae 10700 1 15+ 30 
Mesosignidae 7880 1 3+ 12 
Munnidae : 6450 3 3 3 
Munnopsidae 8225 ? ? 4 
Nannoniscidae 9000 5 7 12 
Flabellifera ; 
Cirolanidae 6134 1 1 1 
Serolidae 5650-6070 1 ? 1 
Valvifera 
Arcturidae 7230 2 4+ 7 


BHOB, NOKa ONpefeneHHbIX JIMUIb BO pola WIM MO ceMeitctBa (IIpunoxenne II, ra6m. 13). 
YactoTa BcTpeyaeMOCcTH M3ONOA B TpanOBbIX yNOBax CocTaBIAeT OKONO 70%, a B WHOUYeptia- 
TeIbHBIX MpoOax — 36%. W30n0pb1 HattfeHbI NouTM BO BCex OGcMeMoBaHHbIX *xeN06ax H 
KOTIOBHHaX H Ha BCex rsiyOuHax. BIVIOTh fo riyOuHb! 10700 mM B MapnaHcKom xem06e. 
B 60nbuIHHCTBe yIOBOB H30N0fbI GEUIH HeMHOFOUNCeHHbI. Tak, HalpHMep, B OueHb Gora- 
TOH MU Mpef\cTaBUTeNbHOH BHOUepnatTembHOH mpoGe u3 AneytcKoro xKeN06a (7298 M) , B KOTO- 
po %KMBOTHbIe pAfa rpynn OpiwiM MmpefcTaBNeHbt fecATKaMH, a HeKOTOpbIxX — Gonee 
yem 100 9k3. OKa3asIOCcb MMUIb 2 9K3. H30M0A [Jumars, Hessler, 1976]. Ho B pane cnyyaeB 
MX YHCNO B TpasIOBbIX YNOBaX WOCTHTaNO HECKONbBKHX AeCATKOB 3K3EMIMIAPOB, NpHHaVie- 
*aLUMX K HeCKOJIBKHM BHfaM, HM OHH cocTaBnanH 10-40% Bcero ynoBa MO “McMeHHOCTH. 
Bce ciyyav TakOrO MaCCOBOFO HaXO%KeHHA OTHOCATCA K KpyIHbIM MpefCTaBHTesIAM BYX 
ponos — Eurycope u Storthyngura — B »*xeno6ax ceBepo-3anagHOH YacTH THxOro OKeaHa 
(Kypwio-Kamuatckom, Anouckom, Un3y-BonuHcKom). Tak, HampyHMep, B TpasIOBOM yyloBe 
u3 AnoHcKoro x%eno6a c rnyOuHbr oKONO 6200 m ("Buta3b”, cr. 3214) Sputo 159 9x3. 
(7 BugOB, B TOM Unce 150 3k3. S. bicornis), uro coctaBaano 27% o6wero yAcna NOMMaH- 
HbIX )KHBOTHBIX: B yIOBe c riy6uHbI OKoNO 7200 mM B TOM xe 2xem0Ge (cT. 3227) — 9 9k3., 
wit 41% cocTaBNANIH KH30NO0AbI OByYX BHOOB, B TOM uncle 8 -- S. herculea, a Ha rmy6vHe OKO- 
no 8 KM B Kypuno-Kamuatckom xeno6e (ct. 5616) — 44 9k3., unin 13% ynosa cocTaBia- 
nu 2 Buna (40 — S. vitjazi u 4 — Euricope magna). 

Tlogapnarousee GONbWIHHCTBO HafeHHbix rnmyOxe 6000 m BufoB (TaK 2e Kak H CpeaH 
rmy6oKOBOBHbIX M3904 Boobue [Xaccnep, Yuncou, 1988]) orHocatca K nopotpany 
Asellota, mpegcrasnenHomy 13 cemeiictBamu Hw 29 ponamn. B mpepenax sToro nofoTpana 
HanOovlee xapaKTepHbI HW pasHOoOpasHbl yxKe YNOMAHYTble WBa pofa cemeiictBa Eurycopidae 
(12 Bugos Eurycope u 13 — Storthyngura) , npoHuKaiouje 0 riy6uH Gonee 9 Km. IIpen- 
cTaBHTeM Tpex CeMeHcCTB MpOHMKaloT AO HanOombumMx rnyOuH (Gonee 10 Km). J[Ba u3 
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km in the Kuril-Kamchatka trench (st. 5616) 44 specimens, or 13% of the catch comprised 2 species (40 S 
vitjazi and 4 Euricope magna). 

The overwhelming majority of the species found below 6,000 m (in the same way as among the 
deep-sea Isopoda in general [Hessler, Wilson, 1988] belong to the suborder Asellota represented by 13 
families and 29 genera. Within this suborder the most characteristic and diverse are the aforementioned 
two genera of the family Eurycopidae (12 species of Eurycope and 13 Storthyngura) that penetrate to 
depths over 9 km. Representatives of these three families penetrate to the greatest depths (over 10 km). 
Two of 
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Figure 31. Vertical Dissemination of Isopoda Known from Depths over 6 km (A), 
and Change with Depth in Number of Species (1) and Percentage of Endemics (2) (B) 


them are represented below 6 km each by species of only one genus, Janirella (Janirellidae) and 
Macrostylis (Macrostylidae), while a third, Haploniscidae, is represented by three genera, but the majority 
of the species belong to the deepest sea genus Haploniscus. There are few representatives of other 
suborders at depths over 6,000 m and they do not penetrate below 6.5-7.5 km. Table 4 cites data on the 
taxonomic diversity and the greatest dwelling depths of various families of Isopoda. 

Isopoda were found several times on bottom photographs from depths to 8 km in the Palau, 
Bougainville and New Hebrides trenches [Lemche et al., 1976]. 

The vertical distribution of ultra-abyssal Isopoda is shown in Fig. 31. It is apparent from this 
figure that the species endemic for depths over 6 km comprise 63%, the abyssal-hadal species over 35%, 
and only two species (about 1.5%) eurybathic dwelling in the range from 2,400 to 6,100-6,200 m. Of the 
species that are endemic for the ultra-abyssal depths, about 75% are known only from one finding, which 
does not allow an opinion about their vertical dissemination range. But, judging from the endemic 
species that are known from several findings, a great stenobathic level is inherent to them, 50% of them 
have a vertical range less than 1,000 m, 40% from 1 to 2 km, and only 10% from 2 to 3 km. Among the 
species that are not endemic for depths over 6,000 m, there is also a dominance of stenobathic species 
with vertical range less than 1,000 or 2,000 m (54%); species with range from 2 to 3 km are 29% and only 
17% more eurybathic species, among which, however, there is none with a vertical range that exceeds 4 
km. 

There is weak endemism of the genus rank. Of the 34 genera, only 3 are endemic: 
Austroniscoides Birstein, whose only species A. bougainvillei was found three times in the Bougainville 
trench at depths from 6,900 to 9,000 m, and another two monotypical genera from the same family 
Nannoniscidae from the Puerto Rico and Cayman trenches indicated by T. Wolff as new [Wolff, 1975; 
Wolff, 1979], but their diagnoses have not yet been published. 
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The Isopoda are a good example of ultra-abyssal fauna endemism in individual trenches or 
neighboring trenches combined by depths about 6 km, as well as the relationship of fauna in the trenches 
and abyssal of their neighboring ocean regions. In the chain of the Pacific Ocean northwest trenches 
Aleutian - Kuril-Kamchatka - Japan - Izu-Bonin there are 18 known ultra-abyssal endemic species that are 
inherent to only one of these trenches, 8 species common for two or three of these trenches, and 
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Puc, 31. BeprukanbHoe pacnpocrpakelive Isopoda, H3BeCTHBIX c rmy6uHn Gonee 6 KM (A), H H3MeHeHHE 
c rny6uHod uncna BuyoB (/) A NpoueHta 3HOemMHKOB (2) (Bb) 


HMX NpeacTaByenb! rnyOoxKe 6 KM Kakq0e BHLAMH JIMLWb OAHOFO poma — Janirella (Janirel- 
lidae) u Macrostylis (Macrostylidae), a tpetbe — Haploniscidae — npenctapneHo Tpema 
ponamyv, HO GOsIBUIMHCTBO BHOOB OTHOCATCA K HanOonee rmyOoKoBonHOmMy pony Haplo- 
niscus. IIpencraBuTenu ApyTux_ nopoTpAgoOB Ha rmy6uHax Oonee 6000 mM HemHorouncien- 
HbI H He NpOHMKaNT riyOxe 6,5—7,5 KM. B Ta6n. 4 npHBefeHbl DaHHble M0 cHcTeMaTuYeCcKO- 
My pa3HOO6pa3H10 WM HaHOOIbUIMM rlyOuHaM OOHTAHHA pa3sHbIxX CeMeHCTB paBHOHOTHXx pako- 
o6pa3Hbix. 

HeckonpKo pa3 H30N0nbI ObiIH OGHapyxKeHbI Ha oTOrpapHAX OHa, NOWyYeHHbIX Ha 
rmy6uHax go 8 KM B xeno6ax Manay, Byrenpunbckom u Hoso-Ie6punckom [Lemche et al., 
1976]. 

BeprvukasibHoe pacipeneseHve ynbrpaaOuccalbHbIxX M300 moKa3aHO Ha pyc. 31. Kak 
BHOHO H3 3TOFO pHCYHKa, 9HEMMUHbIe AIA riyOuH Gonee 6 KM BHUbI COCTaBIAWT 63%, 
aOViccabHO-XafaibHble BUAbI — Gonee 35% HK NUUIb Ba Buna (oKONO 1,5%) sBpuGaTHEIe, 
oGuTalomiHe B Manaz0He OT 2400 no 6100-6200 m. U3 unos, sHyemMnUHbIX [IA ybTpaaGuc- 
CayIbBHBIX ryOuH, OKONO 75% H3BeCTHbI NMLUIb 10 OMHOMY HaxOoKeHHW, YTO He MO3BONAeT 
CYOMTb O Hana30He MX BepTHKasibHOro pacmpoctpaHeHHa. Ho, cyaA NO 3HD€MMYHIM BH- 
21aM, M3BeCTHBIM TIO HECKOJIBKUM HaXO7KeCHHAM, HM CBOHCTBeHHa GosblliaA CTeHOOaTHOCTD — 
50% w3 HAX MMelOT BepTHKaNbHbIM fHana3z0H MeHee 1000 m, 40% — or 1 no 2 KM HM 
muh 10% — ot 2 n0 3 KM. Cpeav BHOOB, He 3HDCMMYHEIX AIA rny6uH Gonee 6000 M, Take 
TipeoOmapatoT creHOGaTHble BHAbI C BepTHKaIbHbIM WHama30HOM MeHee 1000 unu 2000 m 
(54%), BHfbIC MHaa30HOM OT 2 103 KM cocTaBnawT 29% u nub 17% — Gonee sBpubaTHbIe 
BHObi, Cpef{M KOTOpbIX, ODHAKO, HET HH OMHOTO C BepTHKaJIbHbIM DMalTa30HOM, ALOCTHYal0- 
IWHM 4 KM, 

JHDeMH3M pomsoBOro pakHYa BbipaxeH cabo. M3 34 ponos sHnemuyHbI TONBKO 3: Austro- 
niscoides Birstein,, eqHHcTBeHHbI Bug KoTOporo A. bougainvillei HaitpeH TpHxxKobI B byren- 
BYJIbCKOM >kKem06e Ha rmyOuHax oT 6900 go 9000 M, u emle Ba MOHOTHNMYeCKHX pon M3 
TOro Ke ceMeiicrBa Nannoniscidae u3 »xeno6o0s Ilyapro-Puxo u Kaiima, yKa3aHHbie T. Boub- 
com Kak HoBble [Bonbd, 1975; Wolff, 1979], Ho MHarHo3bI HX MoKa He ony6HKOBAHBI. 

Ha mpumepe H30N0f, XOpOuO MpOciexKHBaeTCA SHICMM3M yiibTpaaOnccanbHOH dayHbl 
OTMeNbHBIX %KeNOGOB WIH cOceqHUX >xKeN060B, OObeMMHeEHHBIX ryOuHaMu OKONIO 6 KM, a 
TakKe POACTBO cdbayH 2%Keno60B Hu aOuccanM cOcesHHX C HMMM paHoHOB OKeaHa. B wemouKe 
ceBepO-3alamHbIx x%en060B Tuxoro oKeaHa Ayeytckum — Kypuno-Kamuarcxnit — Snon- 
cKHH — Hya3y-BoHHHcKui M3BecTHO 18 RHTOB-3HDeMHKOB ybTpaaOuccasiM, CBOHCTBEHHbIX 
TOMbKO ODHOMY H3 3THX >Ke060B, 8 BUAOB, OOWHX IIA OBYX WIM Tpex H3 9THX 2KeN060R, H 
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27 species that are not endemic for the ultra-abyssal, but that are known beyond these trenches only from 
the abyssal of the northwest Pacific Ocean adjoining it. From the Kermadec trench 10 species endemic 
for it and 3 species encountered in the adjoining ocean region at abyssal depths have been described for it. 
Only three endemic species are known from the Tonga trench; from the Bougainville 7 endemic species 
that are not known anywhere beyond its limits; from the Peru 1 endemic species and 5 species found in 
the abyssal of the region adjoining the trench. From the Puerto Rico trench there are 9 known endemics 
and 6 species that dwell in the abyssal of the adjoining region; from the Cayman trench, 3 endemics and 1 
species that are also disseminated in the Caribbean Sea abyssal. Finally, from several trenches (Banda, 
Philippine, Mariana, Yavan, Romanche and South Sandwich) only species endemic for each of these 
trenches have been defined. Isopoda species that are common for several very dispersed trenches have 
not yet been found. 


Figure 32. Vertical Dissemination of Amphipoda Known from Depths over 6 km (A) 
and Change with Depth in Number of Species (1) and Percentage of Endemics (2) (B) 


These data graphically indicate the high degree of species endemism of Isopoda ultra-abyssal 
fauna of each trench or group of adjoining trenches, and the origin of the fauna of each trench from the 
deep-sea fauna of the ocean region neighboring this trench. 


Amphipoda 


The Amphipoda, in the same way as the Isopoda, comprise a very characteristic fauna element in 
the trenches in which they dwell all the way to the greatest depths, over 10.5 km. They are encountered in 
all the studied trenches. The frequency of encounter of Amphipoda in the trawling catches is 70% (based 
on the data of 124 successful trawlings for which there is known information on the group composition of 
the catches). Among the Amphipoda caught below 6 km, there are 20 known real pelagic species (species 
of the suborder Hyperiidea, and from the suborder Gammaridea Crustaceans of the family Hyperiopsidae 
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and some representatives of other families). Additionally, it is possible that several pelagic species live 
below 6 km, each of which were only caught once in an open catch from depths over 6,000 m to the 
surface. 
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27 BHQOB, He 9HDCMHUHBIX DIA yETpaaOuccann, HO H3BECTHBIX 3a MpefeaMHu STHX 2%KeTO60B 
TOMBKO H3 aOHccasIH NpHJleraloujed K HMM Cepepo-3alagHow yactu Tuxoro oKeana. 3 xe- 
no6a Kepmayek onucaHsi 10 sHqeMHYHBIX [VIA Hero BHXOB H 3 BHA, BCTpeyveHHbIX B MIpwiie- 
raioujemM K HemMy paHoHe OKeaHa Ha aOnccanbHbix riyGuHax. W3 xeno6a Toura u3BecTHbI 
TonbKkO 3 SHeMHUHbIX AIA Hero Bua; H3 byreHBunbcKoro — 7 9HMeMHUHBIX BHDOB, He 
M3BeCTHBIX HHIfe 3a eFO mpefentamu; uz Ilepyanckoro — 1 sHoemMuHBIn Buy Hu 5 BuDOB, 
BCTpeyeHHBIX B aOHccasIH Mpwieratowero K >%Kenoby paitona. M3 »xeno6a Iyapto-PuKo u3- 
BeCTHBI 9 9HDeEMHKOB H 6 BHDOB, OOuTalolHx H B aOuccamM Mpwieraioulero K HemMy paifoHa; 
u3 »xen06a Kaman - 3 sHgemuKa H 1 BHA, paclpoctpaHeHHbI Takxe B aGuccanu Kapno- 
ckoro Mops. Hakouell, 43 HeCKOJIBKHX Ke060B (Bakna, OunumnuncKni, MapvancKnit, ABaH- 
ckuH, Pomanut wu HWoxHo-Canppryes) MoKa OMpefeneHbl TONBKO BHAI, SHCMHUHbIe DIA 
KaxgOro H3 3THX x%KeNOG0B. Bugs H30N0n, O6uyHe ANA HeCKONbKHX [aneKO pasOOuleHHbIX 
2xeIOGOB, MOKa He OOHapyKeHBI. 

IipHBeneHHble AaHHble HarMADHO CBHJeTebCTBYIOT O BbICOKOM CTeNeHH BHAOBOFO SHITe- 
MH3Ma yiIbTpaaOHccasIbHO chayHbI H30N07, KaxKpOrO »xenoGa WIM TpynMbl CMe>xKHBIX >Ke0- 
6oB H O MporncxoxKMeHHH cbayHe! Kaxgoro xem06a oT rmy6oKoBOnHOH dayHb! COcefHerO C 
TaHHbIM *KesIOGOM paHOHa OKeaHa. 


Pa3HoHorHe, HH GoKonnaBEI, — Amphipoda 


AM@unogpl, Tak Ke KaK H H3OMOPBbI, COCTABMIAIOT BEChMa XapakTepHbIM SJIeEMeHT cbayHb! 
xenoGOB, B KOTOpbIX OHM OGHTAIOT BIVIOTh MO HavGombuHx rmy6un — Gonee 10,5 km. OHM 
BCTpeveHbI BO BCexX OGcNeMOBaHHbX xKeN06ax. Yacrota BcTpeywaeMOcTH aMHTION B TpaslOBbIx 
ynopax coctaBaiaetT 70% (mo yaHHbIm 124 ynauHDIx TpaneHHit, OIA KOTOpbIX H3BeCTHBI 
cBeqeHMA nO rpymmospomy coctaBy ynosos). Cpequ amoynon, nodmaHHErx riy6oKe 6 KM, 
H3BecTHBI 20 HaCTOALIMX MemarMyecKHX BHOB (BuDbI NopoTpaga Hyperiidea, a u3 NonoTpA- 
ya Gammaridea paukn cemefictsa Hyperiopsidae u HeKOTOpble MpeycTaBHTenH [pyrHx 
cemelicrs). Kpome Toro, BO3MOxKHO, O6uTaloT riy6xxe 6 KM elle HECKONbKO NenarMyecknx 
BHOOB, KaKDbIM H3 KOTOpbIX ObLI MOMMaH JIMLIb OWHAKDbI MPH CKBO3HOM JloBe c riryOHH 
Gonee 6000 M fo NoBepxHocTH. 
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Puc. 32. BeptukKasibHoe pacnpocrpaHeHie Amphipoda, H3BecTHsIx c rny6nu Gonce 6 km (A), 4 H3MeHeHHe 
c rny6HHow yncna BuzOB (J) H NpoueHta 9H#femMHKOB (2) (5) 
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Figure 33. Autonomous Benthic Traps with Bait (A) and Bait Lowered 
Independently to the Bottom (Fish Bundle) and Its Monitoring Camera with 
Flash and Pinger (B) [per: Wolff, 1976a] 


Of the real benthic species and bottom-dwellers mainly due to the nature of eating, but capable of 
freely floating and rising to considerable distances above the bottom, there are 36 known species (and 
another 2, only defined to the genus), of which 78% have not been found above 6 km. Of these endemics, 
half of the species are only known by one finding, and half, by several or many findings. Among the 
pelagic species of the trenches the endemics are known from several findings. The list of Amphipoda 
known from depths over 6 km is given in Appendix II, Table 14, while the nature of vertical 
dissemination of the benthic and near-bottom species and change with depth in the number of species and 
degrees of species endemism are shown in Fig. 32. As is apparent, the percentage of endemics increases 
naturally as the depth increases. 

In the Kuril-Kamchatka trench and in 6 trenches surrounding the Philippine Sea, at their greatest 
depths, including below 10 km, apparently the only mass species of Amphipoda is Hirondellea gigas. The 
Crustacea of this species are known in numerous catches, but none were ever caught at depths less than 
6,770 m. It is true that 
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Puc. 33. ABTOHOMHbie NOHHbie NOBYWIKH C NPHMaHKOM (A) HW OMycKkaeMble aBTOHOMHO Ha 2HO MpHMalika 
(cBxa3Ka pbi6) H KOHTponMpyoulad ee POoTOKaMe pa CO BCNbUUKOM H MHHDDKepom (5) [no: Wolff, 1976a] 


HW3 HacTOALIHX DOHHbIX BAOOB HM IIpHDOHHbIX, CBA3aHHbIX C -JHOM, rlaBHbIM O06pa30M 
no XapakTepy NMHTaHHA, HO CMOCOGOHbIX XOpOLUO TWiaBaTb H NOMHMMAaTbCA Ha 3HAYMTeJIBHBIC 
PaccTOMHHA Hal DHOM, H3BeCTHBI 36 BHOOB (HM ewe 2, OMpemeseHHble MHLb HO popa), H3 
KoTOppix 78% He HaligeHbl BLIe 6 KM. M3 yNcla 3THX 3JHDEMMKOB NONOBHHa BHOOB H3- 
BecTHa. JIMLUb MO ONHOMY HaxOKMeHH10, a NOMOBHHa — MO HECKOJIBKHM WIH MHOIHM Ha- 
xoxfeHHam. Cpeny nelarnyecKHx BHOOB 9HTe@MHKOB >KesIOGOB MeHbIUIe — OHH COCTABIIAIOT 
44%, Ho 5 u3 8 3HDeEMHUHBIX BHAOB H3BECTHbI MO HECKOJIBKHM HaXO2%KDeHHAM. CNHCOK am@u- 
NOM, H3BeECTHBIX C rmy6HH Bonee 6 KM, MpHBeneH B IIpuHnoxKennu II, ta6n, 14, a xapakTep 
BepTHKaIbHOrO pacMpOcTpaHeHHA DOHHbIX H NpHMOHHbIX BYOB MW H3MeHeHHe c rmyOuHOu 
uncila BHOOB H CTeNeHH BHOOBOrO 3HHCMH3Ma MOKa3aHbl Ha pHC. 32. Kak BHOHO, MpOLleHT 
3H@MHKOB 34KOHOMepHO BO3pacTaeT 0 Mepe yBeIHYeHHA ryOHHBI. 

B Kypwio-Kamuatckom 2en06e H B 6 2xem06ax, OKpyKaloulHx DHIHNMHHCKOe MOpe, 
Ha HX HaHOoubwuXx rryOHHax, B TOM uncle rmyOxe 10 KM, M0-BHOHMOMy, eOHHCTBeHHbM 
MaccOBbIi BH amdunog — Hirondellea gigas. Pauku 3TOro Bua H3BECTHBI 10 MHOFOUHCIICH- 
HbIM JIOBaM, HO HM pa3y He ObUIM MOMMAaHsI Ha rtyOHHax MeHee 6770 M. IIpapya, CyqMTb 
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Figure 34. Amphipoda Hirondellea gigas Caught in Self-Contained Traps 
with Bait in the Philippine Trench at Depth 9,604 m (a) and Fish Skeleton 
Gnawed Clean by Amphipoda H.-gigas in the Same Place (b) [per: Wolff, 1976a] 


it is difficult to judge the real range of the vertical distribution of many benthic-pelagic Amphipoda 
species found below 6 km, since they are very mobile and easily avoid the catching equipment. Thus, for 
example, in the Philippine trench the Galathea expedition made 4 trawlings at depths 9,820-10,210 m and 
4 specimens of H. gigas were found in only two of them, and in 8 trawling catches of Vityaz from depths 
6,300 to 9,990 m in this same trench, Crustaceans of this species were missing altogether, and in 13 
bottom grab samples and 8 trawling catches obtained here by the American expeditions. In addition to 
these benthic catches with bait (Fig. 33) lowered to depth 9,604 m (Thomas Washington, st. H-186), over 
4,000 H. gigas were caught 
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Puc. 34. Amuntone! Hirondellea gigas, MoAMaHHbIe B aBTOHOMHbIc MOBYWKH C MpHMaHKOM B OunynnHH- 
cKOM >xemlo6e Ha rnyGute 9604 mM (a) KH CKeneT pbiGbl, HayHcTO OGrnogaHHbM amdunonpamn H.*-gigas, 
Tam xe (6) [mo: Wolff, 1976a] 


© feiicrBuTeMbHOM MaNa30He BepTHKaMbHOTO pacipocrpaHeHA MHOTHX BCTpeyeHHbIX 
rny6xe 6 KM GeHTO-NemarnuecKHX BHDOB aM@HMOL TpyoHo, TaK KaK OHM O4eHb MOD BWKHBI 
M Nlerko H3G6eraroT OpyouA moBa. Tak, Halpumep, B OynHMNvHCKOM xenoGe skcnenHUHeH 
Ha ’Tanaree’”’ 6buIO MpoBemeHo 4 TpaleHuA Ha riyOnHax 9820—10210 m x TombKO MpH WByX 
H3 HMX ObLIM TodMaHbI 4 9K3. H. gigas, a B 8 TpaloBbx ynoBax "BuTa3a” c rmy6uH OT 
6300 no 9990 mM B 9TOM xe »Kem0Ge paukH 3TOTO BHA BOOGIE OTCYTCTBOBAsIN, Tak 2Ke Kak 
HB 13 pHOYepMaTenbHbIX Mpobax Hu 8 TpaOBbIX ylOBax, NOMYYeHHbIX 3}eCb AMepHKaHCKHMH 
okcnequuMAMH. Hapagy c 3THM MOHHbIMM JIOBYLIKaMH c MpHMaHKoH (pxc. 33), omyueH- 
HbIMH Ha rmyOxnHy 9604 m (’’Tomac BauinHrtou”, ct. H-186), 6buIM Noman! Gonbure 4 TIC. 
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Figure 35. Amphipoda Hirondellea gigas Collected on Bait Lowered to the Bottom on a Self-Contained Instrument-Carrier 
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Key: 


a. within 2 hours 

b. within 12 hours after lowering of the bait in the Philippine trench to depth 9,604 m, photograph from 
distance 2.44 m 

c. the same at another station at depth 9,605 m within 6 hours 40 minutes after lowering of the bait, 
photograph from distance 1.22 m 

d. at depth 5,861 m on the slope of the Philippine trench on bait only fish were collected of the family 
Brotulidae [per: Hessler et al., 1978] 
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Puc. 35. Amcunonsi Hirondellea gi- 

gas, coOupawulneca Ha onyuieHHy1o 

Ha aBTOHOMHOM mpH6opokocutentc 
Ha Ho MpHMaHKy 


4 — uepe3 2.4; 6 — yepe3 12 u nocne 
cnycKa NpHMaHKH B On“THNMHHCKOM 
oxeno6e Ha riy6HHy 9604 mM, chemxKa 
C paccToAHMa 2,44 mM; 6 — To xe Ha 
Opyrou craHunn Ha rmy6uHe 9605 mu 
uepes 6 4 40 MHH Nocne cnycxka 
TIPHMAaHKH, CbheEMKA& C pacCTOAHHA 
1,22 mM; 2— Ha rmy6uHe 5861 mM Ha 
cxoHe Owi1unmHHcKoro xKem06a Ha 
NIPHM&HKY COOMpaiotcA TONbKO pbi- 
6n1 cem, Brotulidae [no: Hessler et 
al., 1978] 
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Figure 36. Attraction of Benthic Animals to Bait Monitored by Camera 
in the Chile Trench 


Key: 

1. depths to 4,600 m, fish mainly gathered on the bait (upper photo) 

2. depths from 6,767 to 7,196, Amphipoda gathered on the bait (lower photo) 

Numbers from the left are station numbers of the research vessel Thomas Washington. Numbers from the 
right are the depths, m [per: Hessler et al., 1978] 


(Figure 34), while the photographs that monitored the bait lowered to the bottom at these depths (Fig. 35) 
demonstrated that many thousands of these Crustaceans gathered near it [Hessler et al., 1978]. Hessler et 
al. note that abundant catches of these Amphipoda by bait traps were also made at depths from 7 to 10.6 
km in the Mariana trench. 

Insofar as H. gigas have been found in various trenches separated by depths less than 
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Puc. 36. [IpHpneyenie MpHAOHHbIX %*KUBOTHBIX Ha IIpHMaHKY, KOHTponupyemyto cdoToKamepod B Ynnnit- 
cKOM xeno6e 


7 — rnyGuuHbI 20 4600 M, Ha NpPHMaHKy coOupannch rnaBHe™ O6paz0m pbiGbi (pepxHee oto); 2 — rny- 
6GuHbI OT 6767 NO 7196 M, Ha NpHMaHKy coGupanich amdunogp (HuxHee cboTo). Uncna cnepa — HOMepa 
craHunit 3/c ’’Tomac BauiMHrTon’’ cipapa — rnyGuui, m [ mo: Hessler et al., 1978] 


H. gigas (pue. 34), a dotrorpa@HH, KOHTponMpoBaBlUve ONycKaemble Ha HO Ha TaKHX 2%Ke 
rnyOuHax MpHmMaHKH (pue.35), moKa3aIM, 4¥TO OKOMO HHX cOOMpalMch MHOrHe TBICAUH 
9THx paukoB [Hessler et al., 1978]. Xeccmep c coaBTOopaMu OTMeUAaIOT, YTO OGOHJIbHbIe JIOBbI 
9THX aM@HTIOM MOBYLIKaMH Cc MpHMaHKOH ObUIM MpoBefeHbI TakxKe Ha riyOHHax OT 7 0 
10,6 km B MapHaHcKom xey106e. 

Tlockonpky H. gigas BcTpeyeHbl B pa3SHBbIK 2%KenoGax, pasOOueHHbIx riyGHHaMM MeHee 


80 


ELE SE AR EEL? RTT DT AE Yatra are Peat 


Page 81 


6 km, but have not yet been caught beyond the trenches, it is still not clear whether they dwell as isolated 
specimens in different trenches, or still not morphologically distinguished populations of this species (or 
very close species), or are these Crustaceans capable of penetrating from one trench to another, rising to 
depths less than 6 km. Mass clusters of Amphipoda near bait lowered to the bottom were also observed in 
the Chile trench (Fig. 36) at several stations at depths from 6,767 to 7,196 m [Hesssler et al., 1978]. In 
this same trench, Amphipoda were caught in both trawling catches made at depths 7,000 and 7,720 m 
(Akademik Kurchatov, st. 244 T-1 and T-2), but a more accurate taxonomic classification of Amphipoda 
from this trench has not yet been defined. 

Amphipoda have also been repeatedly noted on photographs of the floor obtained in the trenches 
of the western tropical Pacific Ocean [Lemche et al., 1976]. 

Amphipoda found below 6,000 m belong to 15 families and 33 genera of the suborder 
Gammaridea and 2 families and 3 genera of the suborder Hyperiidea. Of the 28 genera of the first 
suborder that include benthic and bottom-dwelling species, 3 genera are endemic for depths over 6 km: 
Bathyschraderia Dahl, including 2 species known from 11 findings in the Philippine and Kermadec 
trenches; Metaceradocoides Birst. et Vinogradova, a monotypical genus that is known from 5 findings in 
4 trenches of the western Pacific Ocean; and Steleuthera Barnard, a monotypical genus that is known 
from a single finding in the Peru trench. The endemism of the benthic and bottom-dwelling Amphipoda 
on the genus level is 11%. Among the pelagic Amphipoda there are no endemic ultra-abyssal genera. 

At one of the Vityaz stations (st. 4355) in the northwest trough of the Pacific Ocean trawling and 
bottom grab samples were obtained from depth 6051 m. There were very small Amphipoda of a third 
suborder, Caprillidea (respectively 7 and 3 specimens) in both of these samples. Crustaceans of this 
suborder were found for the first time at that depth. They were previously not known from depths over 
4,000 m [McCain, 1966]. Unfortunately, these Caprillidea were lost and their more accurate taxonomic 
classification remained unknown. 


Decapoda 


The most reliably known dwelling depths of the benthic Decapoda (suborder Reptantia) only 
slightly exceed depth 5 km. At depth 5,160 m in the Celebes Sea Parapagurus sp. [Wolff, 1970] was 
caught, and at depth 5,035-5,210 m in the northwest Pacific Ocean, Munidopsis subsquamosa latimana 
Birst. et Zarenkov [Birstein, Zarenkov, 1970]. Three specimens of Decapoda were caught in the area of 
the Peru trench at depth 5,740-5,940 m [Menzies, 1964], but it is unknown whether they belonged to 
benthic or pelagic species. 

J. M. Peres [1965] regarding bottom-dwelling shrimp (suborder Natantia) reports that during 
descent of the Archimede bathyscaphe in the Puerto Rico trench he observed through the porthole shrimp 
floating above the bottom at depth 7,250 m. Unfortunately, no photographs were taken of these 
Crustaceans. In the report of R. Hessler et al. [1978], on the photographs of animals collected near bait 
that was lowered to the floor in four parts of the Chile trench at depths from 6,767 to 7,196 m, among the 
mass clusters of Amphipoda, Decapoda Natantia were sometimes found. However, only one catch of a 
bottom-dwelling shrimp was made below 6 km. A born egg of a female Glyphocrangon atlantica Chace 
(family Glyphocrangonidae) about 12 cm long (Fig. 37) was caught during the 1967 trawling in the 
western Cayman trench at depth 6,364-6,373 m (J. Elliot Pilsbury, st. 575). This species is known from 4 
findings (3 in the Caribbean Sea and 1 in the Bay of Biscay) at depths from 3,885 to 6,373 m [Holthuis, 
1971]. 

The report of J. Piccard [Piccard, Dietz, 1963] that during the descent of the Trieste bathyscaphe 
in the Mariana trench near the floor at depth 10,900 m a successful observation was made 
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Figure 37. Bottom-Dwelling Shrimp Glyphocrangon atlantica from the Cayman 
Trench from Depth 6,373 m [per: Holthuis, 1971] 


Figure 38. Mollusk of Subclass Caudofeveata-Chevroderma whitlatchi from the 
Kuril-Kamchatka Trench from Depth 8,060-8,235 m 
View from side (A) and from front (B) (Fig. D. L. Ivanova) 
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Puc. 37. [ipngonvaa KpepetKa Glyphocrangon atlantica u3 *xeno6a Kafiman c rny6uubt 6373 m [no: Hol- 
thuis, 1971] 





Puc, 38. Monmiock nogKknacca Caudofoveata ~ Chevroderma whitlatchi 13 Kypuno-KamuyatcKoro xcn06a 
c rnyOuHbl 8060-8135 m 


Bug c6oKxy (A) u cnepem (5) (pune. JI. Hpanona) 


uepe3 WUIIOMHHaTOp “KpacHylo KpeBeTKy”, MO-BHDMMOMY, OlUHOOuHO. PayoK, KoTOporo 
3ameTusI IlukKap, CKopee BCero, OTHOCHTCA K OTpany Mysidacea, npemctTaBuremeH KOTOporo 
HeEOAHOKpaTHO yAaBaslocb JIOBHTb B xeN0Gax, coceoHHx c MapvaHcKmM, Ha rmy6HHax nouTH 
nO 9 KM. 


KJIEWH — ACARIFORMES 


Mopckue Kew (cem. Halacaridae) ewe cpaBHHrenbHO HefaBHO He ObUIH H3BeCTHbI 
c a6xccanbHBIx rmy6un. JInuib 20 ner TOMy Ha3aq OHM OBUIN HalifeHbI B THXOM OKeaHe 
Ha rmy6uHax oKono0 4000 m [Newell, 1967], a Bckope HOBbIM pow M BHD 9TOrO CemeiicTBa — 
Bathyhalacarus quadricornis Sokolow et Jankowskaja 6puI OnHcaH NO DByM HaxoxeHHAM 
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through the porthole of a "red shrimp" which was apparently erroneous. The shrimp that Piccard noted 
most likely belonged to the order Mysidacea whose representatives have been repeatedly caught in 
trenches that neighbor the Mariana at depths almost to 9 km. 


ACARIFORMES 
Acarina (family Halacaridae) were not known comparatively recently from abyssal depths. They 
were only found 20 years ago in the Pacific Ocean at depths about 4,000 m [Newell, 1967], and soon a 


new genus and species of this family, Bathyhalacarus quadricornis Sokolow et Jankowskaya was 
described from two findings 
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in the region of the Kuril-Kamchatka trench at depths 5,100-5,200 m [Sokolov, Yankovskaya, 1968, 
1970]. A representative of this same species was subsequently found even deeper than 6 km, in the Izu- 
Bonin trench at depth 6,770-6,850 m (Vityaz, st. 7407) [Yankovskaya, 1978]. 


PANTOPODA 


At depths over 6 km, the Pantopoda are rarely encountered and are not found below 7,370 m. 
Single specimens that belong to 9 species of six genera and three families (Appendix II, Table 15) were 
found at 13 stations in five Pacific Ocean trenches and in the South Sandwich trench and the Scotia Sea in 
the Atlantic Ocean. An additionaly two undefined, close specimens of Pantopoda were caught in the Peru 
trench (Eltanin, st. 37 [Menzies, 1964}). 

All the Pantopoda known from depths over 6 km belong to the typically deep-sea species. Three 
species and one subspecies were not found at lower depths, three species also dwell iin abyssals, and two 
are widespread from the lower bathyal zone to a depth only slightly over 6 km. 


MOLLUSCA 
APLACOPHORA 


Representatives of both subclasses of Aplacophora have been found below 6 km, but processing of 
almost all the collected materials has not yet been completed. Single specimens of the family 
Neomeniidae of the Solenogastres subclass were found in the Kermadec {Galathea, st. 658, 6,660-6,770 
m [Wolff, 1960[), Kuril-Kamchatka (Vityaz, st. 3457 and 5616, 6,475-8,015 m) and Yavan (Vityaz, st. 
4535, 6,820-6,850 m) trenches.’ 

There were more numerous representatives of the second subclass, Caudofoveata at depths over 6 
km that are known in more than 30 findings. The species Chevroderma whitlatchi Scheltema (family 
Prochaetodermatidae) has been described from the northeast Pacific Ocean [Scheltema, 1985] from 
depths from 2,730 to 7,298 m (Aleutian trench, Thomas Washington, st. H-39). This same species was 
found in the Kuril-Kamchatka trench (Vityaz, st. 5615, 8,060-8,135 m) (Fig. 38). Undefined species 
belonging to the same family of the genus Prochaetoderma s. lato were found in the Aleutian, Kuril- 
Kamchatka, Japan trenches and Northeast trough of the Pacific Ocean (Vityaz, 13 findings at depths from 
6,065 to 8,355 m), Bougainville (Vityaz, 2 findings, 6,920-9,043 m), Peru (Akademik Kurchatov, 3 
findings, 6,040-6,240 m) and Yavan (Vityaz, 4 findings, 6,433-7,060 m). The Caudofoveata subclass also 
includes 2 findings in the Peru trench (Akademik Kurchatov, 6,040-6,240 m), Chaetoderma sp. (family 
Chaetodermatidae) and one in the Banda trench (Vityaz, 7,130 m), Crystallophrisson sp. (family 
Crystallophrissonidae). 

Aplacophora have additionally been collected and not defined more precisely in the Peru trench by 
expeditions on the vessels Vema, Eltanin and Anton Bruun at depths 6,002-6,328 m [Menzies et al., 1959; 
Menzies, 1964; Frankenburg, Menzies, 1968] and Soviet expeditions in the South Sandwich, Hjort 
trenches and in the Scotia Sea at depths up to 6,150 m [Vinogradova et al., 1974, 1978]. The 
Aplacophora collected below 6 km thus belong to no less than 5 genera of 5 families, and apparently, no 
less than 10 species. 

Aplacophora representatives (mainly Caudofoveata) are distributed very nonuniformly in the 
trenches. Thus, for example, they have not been found in almost any of the trenches of the western 
tropical Pacific Ocean (except for single findings in the Bougainville and Banda trenches), and in the 


' All analyses of Aplacophora from the collections of the Soviet expeditions are based on the unpublished data of D. L. Ivanov 
who processed these collections. 
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Atlantic Romanche and Puerto Rico trenches. They were also found in all four bottom-grab samples 
obtained by an expedition on 
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Figure 39. A Piece of Sunken Wood Raised in the Cayman Trench during 
Trawling at Depth 6,740 m (A) on Which Numerous Animals Were Living; 
Polychaeta from the Serpulidae family, 39 specimens of chitons Ferreiraella caribbea (B), 
13 specimens of starfish Caymanostella spinimarginata (C) and others 
[A and B per Wolff, 1979] 


Akademik Kurchatov in the Peru trench from depths from 5,960 to 6,240 m and were found three times in 
this trench by American expeditions. In the trenches of the northern Pacific Ocean, about 90 specimens 
of Caudofoveata were collected by expeditions on Vityaz in 5 trawling and 7 bottom grab samples, and in 
a bottom grab sample from depth 7,298 m in the Aleutian trench there were 31 specimens of these 
Mollusca [Jumars, Hessler, 1976]. In the Yavan trench, 85 specimens were obtained in four of the six 
samples taken by Vityaz. They were also normal in the Antarctic trenches, and during trawling in the 
Scotia Sea that covered depths from 5,650 to 6,070 m 84 specimens of these Mollusca were caught. 
Apparently one of the main factors that determines the dissemination of deep-sea Caudofoveata is the 
food conditions that are fairly favorable in the eutrophic ocean regions. 


LORICATA 


Loricata from depths over 6 km are only known from four findings of representatives of the family 
Leptochionidae, order Lepidopleurida in trenches located in the tropical zone of the Pacific and Atlantic 
Oceans. From the Bougainville trench from depth 6,920-7,657 m (Vityaz, st. 3655) Leptochiton vitjazi 
(Sirenko) was described, that was initially indicated under the genus name of Lepidopleurus [Sirenko, 
1977, 1988]. Until this time, Loricata were only known from depths to 4,210 m [Clarke, 1962a]. Vityaz 
expeditions apparently also caught Loricata of the same genus in the New Hebrides trench (st. 3849, 
6,680-6,830 m, 1 specimen [Beliaev, 1966b] and in the Palau trench (st. 7291, 7,000-7,170 m, 12 
specimens [Beliaev, Mironov, 1977a]. 
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”AKkanemuKe Kypyatose’? B [lepyackom xeno06e c rmy6uH oT 5960 m0 6240 mx 6bpIH 
TPHKAbI HalDeHbl B 3TOM >KeObe aMePHKaHCKHMH 9KCNeaHIMAMH. B xxeno6ax ceBepHoi 
yactH THxoro okeaHa oKono 90 9x3, Caudofoveata coGpaHbr 3KcneqMUHAMM Ha *Buta3e” 
B 5 TpaOBbix H 7 DHOYeplaTenbHbIx mpobax, a B WHoYepMatebHon npoGe c rny6uHsr 7298 M 
B AneyTcKoM 2xxen06e oKa3asca 31 9K3, 3THX MonmocKoB [Jumars, Hessler, 1976]. B AHpanc- 
KOM em06e 85 9K3. NOMyYeHbI B YeTbIPeX H3 LIECTH B3ATEIX B HEM "BuTA3em” npo6, Obsr- 
HBIMH OHM OKa3ayiHcb HW B aHTapKTHYeckHx 2xen00ax, a pH TpalleHuu B Mope CKOTHA, OxBa- 
TwBulem rmy6uHB OT 5650 fo 6070 M, Spun MoMaHDI 84 9K3, 9THX MONTIOCKOB, Ilo-BHZH- 
MOMY, OZHH H3 OCHOBHBIX chaKTOpOB, OMpefenmowHX pactipoctpaHeHHe rnyOoKoBOaHBIX 
Caudofoveata, — yoctaTowio GnaronpHATHbie Id HHX MHUWeEBbIe YCHOBHA B IBTPOPHEIX 
paloHax OKeaHa, 


NAHUMPHBIE, WJ XHTOHBI, - LORICATA 


XHTOHBI c rmy6uH Gonee 6 KM H3BECTHBI TONbKO NO YeTLIpeM HaxooKMeHHAM IipepCTaBUTe- 
nei cem, Leptochitonidae, orpaga Lepidopleurida B 2xenoGax, pacnono>xKeHHbIx B TpomH- 
ueckoH 30He Tuxoro uv ArmaHTHyecKoro oKeaHos, U3 ByrenBwibcKoro xen06a c rnyOuHEl 
6920-7657 m ("Bura3p”, ct. 3655) ommcan Leptochiton vitjazi (Sirenko) , neppoHayanbHo 
yKa3aHHbIi NOX pOmoBbiM Ha3BaHHem Lepidopleurus [Cupexnko, 1977, 1988]. Io storo xu- 
TOHbI 6bUIH H3BECTHBI JIMIUb C rmy6vH HO 4210 m [Clarke, 1962a]. SkcnenHuMAMH Ha ’BuTs- 
3e” XMTOHBI, N0-BHQMMOMy, Toro Ke pona Spurl noWMaHbI TakKxxe B Hopo-le6puHacKom x*e- 
noGe (ct. 3849, 6680-6830 M, 1 9x3. [Benaes, 19666] ) u B xenoGe Manay (cr. 7291, 7000~ 
7170 m, 12 3k3. [Bensaen, Mupouos, 1977a]). 














10MM 


Puc. 39. Uacrb KycKa 3aTOHyBUICH DpepecuHbl, NOLHATOrO B xKenobe KaimaH mpu TpaneHun Ha rmy6uHe 
6740 m (A), Ha KoTOpom OGHTanH MHOFOUHCneHHble *KHBOTHbIe: MOsMXeTbI H3 Cem. Serpulidae, 39 9x3. 
xuToHos Ferreiraella caribbea (6), 13 9k3. MopcKHx 3330, Caymanostella spinimarginata (B) x op. (A, 
5 — no: Wolff, 1979] 
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Yet another finding was made during the work of the research vessel Akademik Kurchatov in the 
eastern Cayman trench. At st. 1267 from depth 6,740-6,780 a piece of sunken wood was brought up (Fig. 
39, A) that was used as a substrate for numerous and diverse animals, among which there were 39 
specimens of Loricata. A participant in this expedition, T. Wolff, gives a photograph of one of them (Fig. 
39, B) under the name Lepidopleurus sp. A [Wolff, 1979]. B. I. Sirenko [1988], however, described these 
Loricata as belonging to a new genus and species Ferreiraella caribbea Sirenko. The genus Ferreiraella 
includes 6 species and is known from the Pacific and Atlantic Oceans, starting from depth 700 m. 


MONOPLACOPHORA 


The currently known modern Monoplacophora belong to seven species of four families in the 
order Monoplacophorida that include one genus each, and several more species about which there is 
insufficient data to establish their precise taxonomic position [Moskalev et al., 1983]. Based on the data 
of the same authors, only one species is known from a depth somewhat over 200 m, and all the others 
dwell only below 2,000 m. From depths over 6 km there are 4 known species, of which 3 have been 
found in the Peru trench, and the fourth to the north of the Hawaiian Islands. Two species from the Peru 
trench belong to the family Vemidae, Vema bacescui (Menzies) (Anton Bruun, st. 113, 5,986-6,134 m 
[Menzies, 1968]) and V. ewingi (Clarke et Menzies) (Vema and Eltanin, one finding, Anton Bruun, 4 
findings, and Akademik Kurchatov, 2 findings; depths from 6,006 to 6,489 m). V. ewingi dwells in the 
area of the Peru trench and in the lower abyssal zone, starting from depth 5,300 m [Clarke, Menzies, 
1959; Menzies et al., 1959; Menzies, 1963, 1968; Zenkevitch, Filatova, 1971; Moskalev et al., 1983]. 

In addition, yet another species was noted in the Peru trench indicated under the name Neopilina 
sp. indet. (Anton Bruun, 2 findings, 6,146-6,354 m [Menzies, 1968]). From the northeast Pacific Ocean 
trough (Thomas Washington, st. H-30, 6,065-6,079 m) a species Neopilina oligotropha has been 
described [Rokor, 1972], but Moskalev et al. [1983] believe that this species may be included not only in 
the genus Neopilina, but also in the family Neopilinidae. 


GASTROPODA 


Gastropod mollusks have been found in all the studied trenches and troughs (over 120 findings in 
trawling catches) at all depths to 9,995-10,015 m in the Kermadec trench. Judging f rom the finding at 
depth 10,415-10,687 m in the Tonga trench of their small empty shells that do not dissolve [Beliaev et al., 
1960] it may by hypothesized that they also dwell at this depth. At an even greater depth (10,700-10,730 
m) in the Mariana trench remains were also found of several small Gastropoda shells, but they only had a 
preserved periostracum while the calcareous part was dissolved [Beliaev, Mironov, 1977a]. 

Of the Gastropoda found below 6 km, species definitions are known for 56 species from 35 genera 
(the descriptions of some of them have not yet been published), but many data have not yet been 
processed or have only been defined to the genus or family. Apparently, after a complete evaluation of 
the already collected materials, the number of known Gastropoda species from depths over 6 km will be 
close to 100. However, in the majority of cases, these mollusks are encountered in samples in only a 
small number. The composition of the ultra-abyssal Gastropoda is very variegated; there are known 
representatives of all four subclasses, 10 orders, 20 families and at least 41 species (Appendix II, Table 
16). But some groups clearly dominate in diversity and frequency of encounter over the others. For 
example, the family Turridae is represented by 19 Pacific Ocean species (including 1 subspecies) and 31 
findings are known below 6 km; family Bussinidae, no less than 11 species from 
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Figure 40. Vertical Dissemination of Gastropoda Known from Depths 
over 6 km (A), and Change with Depth in Number of Species (1) and 
Percentage of Endemism (2) (B) 


17 locations in Pacific Ocean trenches, and family Cocculinidae, also 11 species from 14 locations in all 
three oceans, but mainly in the Atlantic. 

Figure 40 shows the vertical dissemination of the hadal Gastropoda. Endemism at the species 
level is 68%, but in the majority of cases the endemic species are only known from a single finding. As in 
the majority of other groups, the number of species diminishes with depth, while the percentage of 
endemism rises. Of the species that are not endemic for the trenches, two-thirds do not rise above the 
abyssal depths. There was unusually high endemism in this group on the genus level. Of the 55 genera 
for which there are species analyses, 9 (26%) were endemic for the ultra-abyssal (see Table 10), and 
another 4 (Bandabyssia Moskalev, Oenopotella Sysoev, Tacita Lus and Trenchia Knudsen) are 
disseminated only in the trenches and their adjoining regions of the ocean floor at depths less than 5-5.5 
km. 


SCAPHOPODA 


Mollusks of the Scaphopoda class are known from depths over 6 km from 20 findings (of them, 19 
from Soviet expedition collections). They were found in the Pacific Ocean, in trenches and troughs of its 
northern section and in the Bougainville trench, in the Indian Ocean in the Yavan trench, and in the 
Atlantic in the Cayman, Romanche, South Sandwich trenches and the Scotia Sea (Appendix II, Table 17). 
Species analyses are only known for three species (one with two subspecies). The Soviet expedition 
collections were evaluated by the late C. D. Chistikov, but unfortunately, most of the collection remains 
unevaluated or defined only to the family. Of the four species and subspecies, one is known only from 
depth about 7 km, and the other three, in the range from 4,370 to 6,780 m. The greatest depth of finding 
Scaphopoda is 6,920-7,657 m in the Bougainville trench. All the other ultra-abyssal findings are confined 
to depths less than 7 km. 
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Puc. 40. BepruKkanbioe pacnpocrpanenne Gastropoda, H3BecTHbIx Cc rny6HH Gonee 6 KM (A) ,H H3MeHeHHe 
c rny6vHof yncna Bunos (J) H MpoueHta sHMemMuKOB (2) (BD) 


17 MecroHaxoxgeHHit B x«em06ax Tuxoro oKeaHa, a cem. Cocculinidae — rakxxe 11 BugamuH 
u3 14 MecTOHaxoxKeHHA BO BCeX Tpex OKeaHaxX, HO TMaBHbIM OGpa30mM B ATNaHTHYeCKOM, 

Ha puc, 40 noka3aHo BepTHKambHoe pacipocrpaHeHue XafayibHBIX racTponoy. IHAeMH3M 
Ha BHJOBOM yYpOBHe cocTaBiAeT 68%, Ho B OobIHHCTBe Clly¥aeB JHJEMHUHbIe BHI H3BECT- 
Hbl JIMLb MO EeMMHCTBEHHOMY HaxoxeHHio, Kak 4 B OOMbIIHHCTBe Apyrux rpyln, YHcyIO BU- 
HOB c rny6HHo yMeHbulaeTcA, a Npowent sHMemMMKOB Bo3spactaeT, M3 BHTOB, He JHfeMHu- 
HDIX [JIA xKeNOGOB, WBe TpeTH He MOMHHMaIOTCA BbUUe aOuCCcabHEIX rnyOuH. HeoOprauno BpI- 
cOK OKas3aJICad B 9TOH pyre 9HDeMH3M Ha poqoBOM ypoBHe, M3 35 pogos, AIA KOTOpBIX 
eCTh BHJOBbIe ONpenenenun, 9 (26%) sHOeMHUNbI OA ynbTpaaGuccanu (cm, Ta6n. 10), 
a ewe 4 (Bandabyssia Moskalev, Oenopotella Sysoev, Tacita Lus u Trenchia Knudsen) 
pacnpoctpaHeHb! TombKO B x«eno06ax H NpwyerarolwHx K HMM paioHax 202Ka OKeaHa Ha rmy6u- 
Hax He MeHee 5—5,5 KM, 


JIOMATOHOTHE — SCAPHOPODA 


Monmiockn Knacca Scaphopoda usBecTHEI c rmy6uH Gonee 6 KM no 20 HaxoxgeHHAM (H3 
HuX 19 no cGopam coBeICKMX 9KcHenMUMi). OMM HaltgeHbI B THXOM oKeaHe — B >Kem06ax H 
KOTNIOBHHAaX ero ceBepHon YacTH A B byrenBwibcKom 2xeno6e, B MHaHiickKomM ~ B ABaHcKOM 
oen06e u B ATnaHTHuecKOM — B >xemlo6ax KaiimaH, Pomanut, W>xHo-Cangsuyes H B Mope 
Cxotua (IIpunoxenne II, ra6n. 17). Bugosbre ompeneneHua noka M3BeCTHbI JIU DIA Tpex 
BHOB (O0HH — c AByMA nogBHAamMH). ObpabotKa cOopoB coBeTCKHX 9KcreqMUMH MpoBo- 
mwiacb noKoHHbIM C.Jl. UncTHKoOBbIM, HO, K coxKanenuio, 6dmbwad YacTbh COOpoB OcTaslacb 
Heo6paGoTaHHOH WIM ONpemeNeHHOH Hub 10 cemeiictBa, M3 yetbipex BHAOB HK MOaBHAOB 
OMMH H3BECTeH TONIbKO C rmyOuHbI OKONO 7 KM, 4 TPH OCTayIBHBIe — B Mpepeax WHalla30Ha OT 
4370 no 6780 m, HanOonpuian rnyOuna HaxoxneHHA cKadonon — 6920—7657 m B Byreu- 
BHWJIBCKOM Kerl06e. Bee ocTayibHble yibTpaaOuccasibHble HaXO%KMeHHA TIpHypoveHb! K riy6u- 
HaM MeHee 7 KM, 


JIBYCTBOPYATBIE — BIVALVIA 


TipyctBopyaTbie MosOcKH, OOuTaloulMe B TIyOOKOBODHbIX x%xenNoGax, He MeHee pa3HO- 
oOpa3Hbl, 4emM OproxoHorHe, HO B OTNHUNe OT NOCHeoHHX HepeqKO OOpa3yioT MaccoBble 
nonynaunn. Ilo cpefHe YMCcNeHHOCTH B TpalOBbIX yNOBax, MoMyueHHbIx c riyOun Gomee 
6 KM, OHM 3aHHMalOT BTOpoe MecTo Mocne ronotypui (cm. puc. 55). Onn BcTpeyeHbI BO 
Bcex OOcileMoBaHHbIX 2Ke106ax AK Ha BCeX FyOuHax BIVIOTS DO riy6uH Gonee 10,5 KM B %KeNO- 
6ax Mapuvanckom x Toura, Yacrota BcTpeyaeMOCcTH NO TpayiOBbIM y0BaM cocTaBsIAeT Gonee 
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BIVALVIA 


Bivalve mollusks that dwell in the deep-sea trenches are no less diverse than the Gastropoda, but 
in contrast to the latter, they often form mass populations. They are in second place after the 
Holothurioidea (see Fig. 55) in average numbers in the trawling catches from depths over 6 km. They are 
encountered in all the studied trenches and at all depths all the way to over 10.5 km in the Mariana and 
Tonga trenches. The frequency of encounter in the trawling catches is over 
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TABLE 5. MASS FINDINGS OF BIVALVE MOLLUSKS IN SOME 
TRAWLING CATCHES BY VITYAZ EXPEDITIONS FROM DEPTHS OVER 6,000 m 


Key: 

. No. of station 

. Depth, m 

. Total number of caught animals, species/specimens 
. Total number of species/specimens 

. % of all caught animals, species/specimens 

Species 

. Number of specimens of this species 


NDWRWNE 


82%, and they are generally missing only in unrepresentative catches. Species analyses are now known 
for 47 species. Additionally, many data that have not yet been completely evaluated refer to over 20 
taxons only defined to the genus or family, and apparently, include several more dozen species. The 
available analyses refer to 33 taxons of genus level, 14 families and 6 orders (Appendix II, Table 18). 
The greatest number of genera and species is represented by the family Ledellidae which includes 19 
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Ta6nmnua 5 


Maccosbie Haxo*KeHHA ABYCTBOPYAaTBIX MOJUIIOCKOB B HEKOTOPEIX TpaslOBbIxX yOBaX, 
NOMYYEHHIX IKCNEAMYHAMH Ha "Butase” c rmy6un Gonee 6000 m 

















Tny6nna, M O6uree uncn0 Bivalvia 
1M TOM MAHHDIX 
24GB OTHBIX, % oT Bcex Uncno 
( 2a BHABI/3K3. TOM MaHHDIX 9K3, 7 





Kypwo-KamuatcKHi xen06 F 


2208 7210-7230 52/780 4/390 8/50 Bathyspinula vitjazi 184 
Tindaria sp. 189 
5611 7600-7710 16/290 4/230 25/79 Parayoldiella mediana 227 
5612 8185-8400 33/5243 6/3500 18/67 Vesicomya sergeevi 3496 
5632 8240-8345 20/280 3/210 15/75 V.profundi 119 
5631 9070-9345 15/8400 3/205 20/2 V.sergeevi 186 
5627 9170--9335 12/3800 3/640 25/17 Yoldiella ultraabyssalis 440 
Vesicomya sergeevi 191 
5628 9520-9530 12/20000 2/5315 17/27 Yoldiella ultraabyssalis 3380 
Vesicomya sergeevi 1935 
AnouncKnit xen06 ? 
6151 7370 33/3600 5/3500 15/97 Vesicomya sp. 3300 
; Parayoldiella mediana 186 
7500 7350-7370 30/1550 5/1217 17/79 Axinulus sp. 757 
Spinula bogorovi 173 
Parayoldiella mediana 189 
3571 7565—7587 35/1640 7/982 20/60 Axinulus sp. 632 
Malletia sp. 260 
Keno6 Kepmanek fe 
‘3827 8928-9174 20/320 3/271 15/85 Vesicomya bruuni 191 
3831 9995-10015 10/150 2/126 20/84 Axinulus sp. 124 
({ Asanckut xen06 
4535 6820-6850 28/715 4/546 14/76 Vesicomya sundensis 530 
4530 6935-7060 8/515 1/483 12/94 Axinulus sp.n. Filatova 483 


82%, mpHyeM OTCyYTCTByOT OHH, Kak MpaBWJIO, JIMLIb B MasIOMpeCTaBHTebHbIX YyIOBaXx, 
Bugosple onpeneneHHA H3BeCTHbI NOKa WIA 47 BuDOB. Kpome toro, MHOrHe MaTepHalibl, oOpa- 
GoTKa KOTOpbIX elle He 3aBepleHa, OTHOCATCA K Gomee 4em 20 TakcoHaM, OMpefeseHHbIM 
TIMLb 10 pooa WIM MO CeMeHCTBa, KH, BHDAMMO, BKJINONAIOT elle HECKOJIbKO DeCATKOB BHAOB. 
Vimetoummeca onpefeneHua OTHOCATCA K 33 TaKcoHaM pomoBoro paHra, K 14 cemeiicTBamM u 
6 oTpagam (IIpunoxenne II, ra6n. 18). Han6onbumm uncom pogos XH BHAOB MpegcTaBreHo 
cem, Ledellidae, kK KoTopomy oTHocatTca 19 BunoB 43 5 pomoB H, BHOMMO, elle HECKONbKO 
BHAOB BKIOUaloT NoKa He OOpaSotaHHble MaTepHasibl. YnbTpaaGuccanbHan cbayHa KaKOrO H3 
OcTaNbHbIxX 13 cemeiCTB 3HaYMTebHO MeHee pa3sHooOpa3Ha. 

Hepegko B TpayloBbIX ynoBax, OCOGeHHO c rmy6uH MpHMepHO OT 7 KM H Gonlee, DByCTBOp- 
yaTbleé MOJUIOCKH MOryT G6bITh OYHb MHOTOUHCIEHHDIMH MH JOMHHHPOBaTb HAM OCTAJIbHbIMH 
2%HBOTHDIMH, HekoTopbie MpHMepbl TaKHX MaCCOBbIX HaxOx%KMeHHH MpuBeneHb! B TaGm. 5. 
B cpefHem ayia 12 TpamoBbix yNOBOB, MomyyeHHbIX Cc riry6HH oT 7 fo 8 KM u3 AneytcKoro, 
Kypuno-Kamuatckoro uw AnoHcKoro >%Kem060B, DBYCTBOpYaTbie MOJINIOCKH cocTaBIAIN 41% 
mo WicNeHHOCTH K 17% No wNcNy BMDOB OT BCeX NOMMAHHbIX WKHBOTHBIX, JA 9 ynoBoB, N0- 
Ty¥eHHDIx B Kypwno-KamyatcKom xeno6e c rmy6uH oT 8 Zo 9 KM, OHM COCTAaBJIAJIN 10 YHC- 
jleHHOCTH 24%, wu fake Ha rmy6uHax 9000—9600 M, Ha KoTOpbIX B 9TOM 2KemOGe rocnoycTBy- 
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species from 5 genera, and apparently, the unprocessed materials include several more species. The ultra- 
abyssal fauna of each of the remaining 13 families is considerably less diverse. 

Bivalve mollusks may often be very numerous and dominate over the other animals in the trawling 
catches, especially from depths approximately from 7 km and more. Some examples of these mass 
findings are given in Table 5. On the average, for the 12 trawling catches from depths 7 to 8 km from the 
Aleutian, Kuril-Kamchatka and Japan trenches, bivalve mollusks comprised 41% in number and 17% in 
number of species of all the animals caught. For 9 hauls in the Kuril-Kamchatka trench from depths 8 to 
9 km, they comprised 24% in number, and even at depths 9,000-9,600 m at which there is a dominance in 
this trench 
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Figure 41. Vertical Dissemination of Bivalvia Known from Depths over 
6 km (A), and Change with Depth in Number of Species (1) and 
Percentage of Endemics (2) (B) 


of extremely numerous Holothurioidea, Bivalvia still averaged 8% in number. 

Of the 47 known species, 32 have not been encountered at depths less than 6 km. Endemism at 
the species level is thus 68%. Endemic species are generally confined either to some one trench, or to two 
or several adjoining trenches. Of the species that are also known from lower depths, 9 do not rise beyond 
the abyssal and 6 are eurybathic. Of the latter, 3 are species borer-mollusks from the family Teredinidae 
and Pholadidae that were found by the Galathea expedition in sunken Pandanus brought up in the Banda 
trench at one station from depths somewhat over 7 km. Both types of Teredinidae were previously known 
only from shoals [Turner, 1966], and the new species Xylophaga grevei described by J. Knudsen, except 
for the Banda trench, are also known from two findings in the seas of the Indian-Malaysian archipelago 
from considerably lower bathyal depths. Although adults of these mollusks could exist in the trench 
depths, it is not known if they are capable of reproducing there. Knudsen [1970] classifies them as so- 
called "guest" species whose populations could be maintained in the trenches only by replacement from 
the higher deep-sea habitats where these species normally live and reproduce. There are well-known, 
similar sterile species of the migration area lying beyong the main range and reproduction area [Ekman, 
1953; Parin, 1968; Beklemishev, 1969] for many plankton organisms and pelagic fish in both a horizontal 
and vertical direction of their dissemination, and among the benthic animals, e.g., for the Asterias rubens 
in very fresh water areas of the Baltic Sea [Bock, Schlieper, 1953]. 

There is only one endemic genus for the ultra-abyssal zone, Paryoldiella Filatova, 1971, that 
includes two subgenera, (Intercalaria Filatova et Schileiko, 1984 and Parayoldiella s. str. Filatova, 1971) 
and 8 species, as well as the suborder Polycordia (Angustebranchia) V. Ivanova, 1977 that includes 6 
species. Apparently, another two genera are also endemic from the familiy Nuculanidae as defined by the 
late Z. A. Filatova as new and undescribed. Mollusks of one of them were found at depths over 9 km in 
the Tonga and Kermadec trenches [Beliaev et al., 1960], and another in the Yavan trench at depth about 7 
km [Filatova, 1961]. 
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The vertical distribution of the ultra-abyssal Bivalvia is shown in Fig. 41. It is apparent from Fig. 
41, B that the fauna at level 6-6.5 km has a clearly pronounced transient nature; the species endemism in 
this level is only about 10%, and it rapidly rises as the depth increases. 
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Puc. 41. Beprukanbuoe paciipoctpavenne Bivalvia, H3pectHbix c rmy6uH Gonee 6 KM (A), H H3MeHeHHe 
c rnyGuHod uncna BuoB (J) H NpoueHta sHmemuKoB (2) (6) 


oT Upe3BbIYaHHO MHOFOUMCMeHHbIe ronotypuu, Bivalvia Bce xe cocTaBJIANIM B CpeqHemM 8% 
NO WICMeHHOCTH, 
Vis 47 u3BecTHbIxX BHOB 32 He BCTpeYeHbI Ha riyOuHax MeHee 6 KM, Takum O6pa30M, 3HLe- 


.MH3M Ha BHDOBOM ypoBHe cocTaBlinet 68%, Kak mpaBHJIO, 3H@MMYHbIC BHIbI NpHYpOYeHbI 


muG6o K Kakomy-n1v60 OfHOMy xemoby, mu60 K ABYM WIM HeCKONbKHM CMe@>KHBIM Ke06aM, 
V3 BHAOB, H3BeECTHBIX H C MeHbLIMX IyOuH, 9 He NOMHHMAIOTCA 3a Mpepenb abviccau HM 6 
aBpHOaTHbIe. M3 wncna nocnegHHX 3 BHaa — MONMOCKH-ApeBOTOWUbI H3 ceMehcTB Teredi- 
nidae wu Pholadidae, o6HapyxxeHHble 3kcnequuNel Ha”’Tanatee” B 3aTOHYBUIMX M1OMax MaHya- 
Hyca, NOMHATHIX B xKeNOGe BaHya Ha ODHOM CTaHUMN Cc rmy6uHbI HecKombKO Gonee 7 KM. O6a 
Bua TepeqMHHA paHee ObIIM M3BeCTHBI HLUIb C MenKOBOgMH [Turner, 1966], a onncaHHbIit 
KM. Kuygcenom Hospi Bug Xylophaga grevei, kpome »xeno6a Banya, H3BecTeH elle No JByM 
HaXO2%KMCHHAM B MOpAX WMugo-ManaitcKoro apxuMemara cO 3Ha4HTeMbHO MeHbIUHX OaTHasib- 
HBIX rmy6uH. XOTA B3pocmble OcOOM JTHX MOJUIOCKOB MOFyT CYLeCTBOBaTb B IriyOuHax 
*eNO60B, HO HeH3BeCTHO, CNOCOGHBI JIM OHH TaM pa3MHoxatTbcA, Kuygcen [Knudsen, 1970] 
OTHOCHT HX K TaK Ha3bIBaeMbIM "TOCTeBbIM” BHAaM, NOMYN ALMA KOTOPbIX MOryT Nome pxH- 
BaTbcA B xKeNOOaX TOMbKO 3a CYeT NOMOMHEHHA M3 MeHee ryGOKOBOAHBIX MecTOOOUTaHHit, 
T¢ 3TH BHObI HOPMaIbHO 2%XMBYT MW pa3MHorxaioTca, [lono6uble xe JlexKauHe 3a Mpefenamu 
OCHOBHOFO apeasia MW OOsIacTH pa3MHOoKeHHA BHA CrepwIbHbIe OOMacTH BbiceneHHa [Ekman, 
1953; Napuu, 1968; Bexnemuwes, 1969] xopowo u3BecTHbI AIA MHOHX IWIaHKTOHHBIX Opra- 
HH¥3MOB H MleylarMuecKHx pbi6 B HallpaBJIeHHH Kak FOpH30HTAJIbHOLO, Tak MH BEPTHKA@IbHOLO HX 
paclipocTpaHeHHA, a Cpe DOHHbIX %MBOTHBIX, HallpHMep JIA MOpCKOH 3Be3mBI Asterias 
rubens, — B CHIIBHO OMpecHeHHbIX patoHax Bantuiickoro mopa [Bock, Schlieper, 1953]. 

W3 poop 3HnemuueH WIA yibTpaaGuccain ToMBKO OfHH — Parayoldiella Filatova, 1971, 
BKJIOYaIOWIMA Ba Nogpona (Intercalaria Filatova et Schileiko, 1984, u Parayoldiella s.str. 
Filatova, 1971) u 8 BugoB, a Takxe Nogpon Polycordia (Angustebranchia) V. Ivanova, 
1977, BKNOuaIOWHH 6 BHOOB. Kpome Toro, BHOHMO, 3HDeMHMYHbI ewe Ba posa 3 Cem. 
Nuculanidae, onpeneneHHpie NOKOHHOH 3.A. DunaTOBOH Kak HOBbIe, HO OCTaBLUIMecA HeOMH- 
caHHbIMH. MosuiiocKH OMHOrO M3 HMX HalipeHbi Ha myGuHax Gomee 9 Km B >xeN06ax Toura 
wu Kepmagex [Benaes u ap., 1960], opyroro — B ABaHcKOM >xxenoGe Ha rmy6HHe OKONO 
7 kM [Ounatosa, 1961]. 

BepTHKabHOe paclipemeneHve yibTpaaOuccansyHbix Bivalvia moKa3aHO wa pxc. 41. 
M3 prc. 41, B BuDHO, 710 cbayHa ropu30HTa 6—6,5 KM HMEeT APKO BbIPAKeHHBIM Me pe xODHbIA 
xapakTep — BHZOBOH 3HDeMH3M B 3TOM FOpH3QHTe COCTaBIIAeT IMs OKONO 10%, a mo Mepe 
yBelMyeHa riyGuHbl GbicTpo BO3pactaerT. 
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CEPHALOPODA 


Cephalopoda mollusks are not characteristic for trench depths, and apparently only a very few of 
them are capable of dwelling below 6,000 m. In 1949 in the Kuril-Kamchatka trench at depth 8,100 m an 
octopus was found [Uschakov, 1952] that apparently belongs to the genus Octopus [Akimushkin, 1963]. 
The finding of an octopus egg sheath from the subfamily Bathypolypodinae in the intestine of the fish 
Careproctus ambylstomposis caught in the Kuril-Kamchatka trench at depth 7,210-7,230 m [Birstein, 
Vinogradov, 1955a] is also an indication of the existence of octopi in the ultra-abyssal zone. Octopi of 
this subfamily attach their eggs on the bottom, and probably, the egg was swallowed by this bottom- 
dwelling fish at approximately the same depth at which it was caught [Akimushkin, 1963]. Finally, a 
report was published in 1977 [Voss et al., 1977] about a 1975 catch by the American J. E. Pilsbury 
expedition in the western Cayman trench (Bartlett basin) at depth 7,280 m of the octopus Grimpotheuthis 
sp. (family Cirrotheuthidae). Octopi of this family usually lead a bottom-dwelling lifestyle. Several 
abyssal species, including from the Atlantic Ocean [Hesis, 1982] were already known in the genus 
Grimpotheuthis. 


SIPUNCULA 


The collections of Spinucula from the deep-sea trenches have been almost completely evaluated 
[Murina, 1957-1974]. The greatest known depth of Sipuncula finding is 7,000 m in the Chile trench; 
during trawling at this depth 1 specimen of Golfingia schuttei was caught. The only specimen close to 
Sipuncula that has not yet been defined was in a bottom-drag sample obtained in the Aleutian trench from 
an even greater depth, 7,298 m [Jumars, Hessler, 1976]. There are 8 known species of the genera 
Golfingia and Phascolion (Appendix II, Table 19) from depths 6 to 7 km. Only one species, Golfinia 
sectile, described by a single specimen found in the South Sandwich trench at depth about 6,100 m, is not 
known from lower depths. The remaining 7 species are eurybathic and are disseminated in a broad depth 
range, from the sub-littoral or bathyal zone to over 6 km. The majority of Sipuncula findings below 6 km 
are confined to the trenches and troughs of the northern Pacific Ocean. Here (Aleutian, Kuril-Kamchatka, 
Japan trenches and Northeast trough) the frequency of encounter of Sipuncula in the trawling hauls from 
depth 6 to 7 km was 62% (13 of 21 successful trawlings). At 4 stations (Vityaz, st. 2144, 3214, 3363 and 
4074, see Appendix I) there were masses of Sipuncula; there were two or three species in each of the 
trawling hauls at the aforementioned stations, and they numbered from 160 to 615 specimens, respectively 
from 32 to 46% of all the animals caught. Phascolion lutense was this mass form in three instances, and 
in one instance, Golfingia minuta. Sipuncula were found in the other ocean regions in the Peru, Chile, 
Yavan and South Sandwich trenches, and in the Scotia Sea trough, but there were few of them in these 
regions and most often only single specimens. 

V. V. Murina [1969] notes that among the 15 Sipuncula genera, there is not a single exclusively 
deep-sea genus or suborder, which indicates the comparatively recent settlement of the great depths by 
representatives of this group that should be considered typically secondary deep-sea dwellers, per the 
terminology of A. P. Andriashev [1953]. 


BRYOZOA 
The Galathea expedition found Bryozoa of the genus Bugula in the Kermadec trench during 
trawling at depth 8,210-8,300 m [Bruun, 1963b; Wolff, 1960]. Bryozoa (for the most part only small 
fragments of colonies) were also found by Vityaz in the Yavan at depth 6,487 m [Beliaev, Vinogradova, 
1961a], Kurila-Kamchatka (5 stations from 6,090 to 8,400 m), Izu-Bonin (8,800-8,830 m) and North 
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east basin of the Pacific Ocean trenches (6,065 m) and by Akademik Kurchatov in the Romanche (7,340 
m) [Pasternak, 1968] and Chile trenches (7,000 m). None of these collections have been processed. The 
greatest depth of finding of whole colonies is 8,185-8,400 m in the Kuril-Kamchatka trench. Among the 
Bryozoa collected in this trench, some probably belong to the genus Kinetoskias which like the Bugula 
are included in the family Bicellariidae. Two species of Kinetoskias are also known from the abyssal 
zone near the Kuril-Kamchatka trench of the Okhotsk and Bering Seas [Klyuge, 1962]. Fourteen 
dendritic colonies of yet undefined close Bryozoa were also obtained during trawling in the Scotia Sea 
that were caught at depths from 5,650 to 6,070 m [Vinogradova et al., 1974]. 

According to the calculations of T Schopf [1969] who summarized the data of the majority of the 
deep-sea expeditions, the frequency of encounter of Bryozoa in various abyssal levels fluctuated from 20 
to 30%. Bryozoa are less characteristic for trench depths, their frequency was less than 10% in traps from 
depths over 6 km. 

All the Bryozoa that dwell below 3,000 m belong to the order Cheilostomata [per: Silen, 1951]; 
It is likely that the Bryozoa found iin the trenches only belong to this order. 


BRACHIOPODA 


The deepest sea species of Brachiopoda, Pelagodiscus atlanticus (King) (family Discinidae from 
the class of Inarticulata) are widespread in the bathyal and abyssal depths at the bottom of the World 
Ocean. The greatest known depth of occurrence of live specimens is 5,530 m in the northern Pacific 
Ocean. Empty shell cusps of this species were found even deeper in the Pacific Ocean, at depths to 5,800 
m and in one instance, in the northwest trough at depth 6,160 m [Zezina, 1965, 1970], and in the Atlantic 
Ocean in the Romanche trenche even at depth 7,460-7,600 m [Zezina, 1985]. No live Brachiopoda have 
ever been found in the collections from the deep-sea trenches. However, in the New Hebrides trench, 
small flattened specimens of Articulata Brachiopoda were photographed at depth 6,758-6,776 m [Lemche 
et al., 1976]. O. N. Zezina [1985] hypothesizes that these Brachiopoda belong to the family 
Phaneroporidae that she isolated and representatives of which are known from the abyssal Atlantic and 
Indian Oceans. 


CHAETOGNATHA 


M. Ye. Vinogradov [1968, 1970a] indicates that single, small Chaetognatha Eukrohnia fowleri 
Ritter-Zahoni were found in the Kuril-Kamchatka trench during catches by closing plankton nets of levels 
7,000-6,000 and even 8,700-7,000 m. According to A. P. Kassatkina [1982], this species includes 2 
subspecies. The typical subspecies found iin the northern Pacific Ocean dwells below 100 m, and the 
shallower and deep-sea form that dwells at depths over 1,000 m in the "northern seas" (p. 62) are 
classified by Kassatkina as a special subspecies E. fowleri leviset Kassatkina. It may be assumed that the 
Chaetognatha found below 6,000 m belong either to the latter subspecies, or to a new, not yet described 
form. J. M. Peres [1965] mentions a white Chaetognatha that he noted from the Archimede bathyscaphe 
at depth over 6,000 m in the Puerto Rico trench. 


ECHINODERMATA 
CRINOIDEA 
The columnar Crinoidea of the genus Bathycrinus (family Bathycrinidae) are represented by 
approximately eight new species in the Vityaz collections from the Aleutian, Kuril-Kamchatka, Japan and 


Izu-Bonin trenches and from the northern troughs of the Pacific Ocean at 16 stations at depths from 6,065 
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to 9,735 m based on preliminary analyses [Beliaev, 1966b, 1972; Belyaev, 1972]. None of these species 
has been found at depths 
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less than 6 km. One of them, dwelling in the Kuril-Kamchatka trench at depths 8,175-9,345 m was 
massive. It was found at five stations, and in one case there were 255 specimens in trawling catch, and in 
another over 100 specimens were collected from one-third of the silt brought up by the trawl (st. 5612 and 
2217). Single specimens or only fragments of apparently this same species were also found in the 
Volcano trenches (2 stations 6,700-8540 m), Palau (2 stations, 7,000-8,035 m) [Beliaev, Mironov, 1977a] 
and Bougainville (about 8,000 m, fragment [Birstein, Sokolova, 1960]). The Galathea expedition 
obtained 4 specimens defined by T. Gislen [1956] as B. australis (A. H. Clark) in the Kermadec trench 
from depth 8,210-8,300 m. This species was previously known in the Antarctic bathyal and abyssal 
depths. Columnar Crinoidea of apparently the same species were found somewhat below 6 km in the 
Peru trench on the Vema and Eltanin expeditions [Menzies et al., 1959; Menzies, 1963] and Akademik 
Kurchatov (depths from 6,006 to 6,328 m), as well as the Vityaz expedition in the Yavan trench at depths 
6,935-7,060 and 6,433 m [Beliaev, Vinogradova, 1961a; Beliaev, 1966b] 

Representatives of the genus Bathycrinus were found in the Atlantic Ocean in two of five trawling 
catches from the South Sandwich trench (Akademik Kurchatov, st. 864 and 895, from 6,766 to 7,200 m; 
in the second catch there were about 60 specimens). They were also found in the Scotia Sea (haul from 
depth 5,650-6,070 m) [Vinogradova et al., 1974]. The greatest depth at which columnar Crinoidea were 
caught is 9,715-9,735 m in the Izu-Bonin trench. 

Underwater photographs of Bathycrinus were first taken in the Peru trench slightly below 6 km 
[Menzies, 1963] and in the Palau and New Hebrides trenches at depths 8,021-8,042 and 6,758-6,776 m. 
Bathycrinus were found in the next trench on no less than 25 photographs, sometimes in groups from 3 to 
6 specimens. The mean density of their populations was about 1 specimen per 100 m? [Lemche et al., 
1976]. 

Based on the collections of the Soviet expeditions, the frequency of encounter of columnar 
Crinoidea in the trawling hauls from depths from 6 to 10 km is 22%. Judging from the preliminary 
analyses, there is a high species endemism (about 90%) to the trench dwellers that belong to this group. 
It should, however, be stated that the Bathycrinidate family of the columnar Crinoidea need a taxonomic 
revision and review of the taxonomic signficance of the morphological signs, since they have very great 
variability in a number of signs that are not only considered specific, but also generic. Three of the 
smallest non-columnar Crinoidea (family Antedonidae) were found by Vityaz in the Japan trench (st. 
3214 and 3593, 6156-6380 m). 


ASTEROIDEA 


Asteroidea have been found below 6 km in 15 trenches and several troughs of all three oceans all 
the way to depth 10 km (Appendix II, Table 20). The frequency of encounter in the trawling hauls for 
depths from 6 to 10 km averaged 42%. However, they are common in the upper ultra-abyssal depths. 
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There is only a single finding of the genus Hymenaster (family Pterasteridae) below 9 km in the 
Philippine trench at depth about 10 km [Beliaev, Mironov, 1977a]. Representatives of this genus (and 
possibly, other close genera) are known from depths over 6 km from 23 findings, but only one species, H. 
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glegvadi has been defined, that is endemic to the Kermadec trench [Madsen, 1956b]; specimens from 22 
stations from Soviet expedition stations have not yet been processed. These Asteroida have been found 
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Figure 42. Photographs of Asteroidea Found in Trenches 


Key: a-c--Asteroida of the order Brisingida from the New Hebrides, 8,260 m (a) and Bougainville, 7,847- 
8,662 m (b, c) Trenches; d, e--Asteroidea of the family Pterastidea, apparently from the genus 
Hymenaster, Palau Trench, 8.021-8,042 m [per Lemche et al., 1976] 


also on photographs of the floor in the New Hebrides and Palau trenches [Lemche et al., 1976] (Fig. 42, 
D, E). 

Of the other Asteroidea, the most common in the trenches are representatives of the families 
Porcellanasteridae (order Paxillosida) and Freyellidae (Brisingida). Freyellidae, belonging to three 
species, are represented in collections from depths only to 6,860 m. But these Asteroidea on the bottom 
photographs probably belong to the three species that were repeatedly observed in the New Hebrides, 
New Britain and Bougainville trenches (Fig. 42, A-C), including in the last at depth 7,847-8,662 m 
[Lemche et al., 1976]. 

The greatest number of species belongs to the family Procellanasteridae, 8 species of 6 genera. 
The Porcellanasteridae that comprise a special suborder Cribellosa are primarily abyssal Asteroidea that 
are not known from depths less than 900 m; in the terminology of A. P. Andriyashev they should be 
considered a primary deep-sea taxon, i.e., one that was formed in the ocean depths, most likely in the 
abyssal, insofar as the greatest species diversity of these Asteroidea is confined to depths 4-5 km [Beliaev, 
1974a]. Probable stages of the ultra-abyssal depths of this population are traced well in the example of 
the Asteroidea of this family. The genus Eremicaster includes 3 species, E. pacificus, an Indian Pacific 
Ocean species disseminated predominantly at depths from 1,570 to 3,500 m, but known from depths over 
4,088 m. The second, also Indian-Pacific Ocean species E. crassus, is a deeper sea version; it is 
predominant at depths from 3 to 6 km, where mass populations are often formed, and only two findings 
(of the 65 known) are confined to depths 6,000-6,328 m (in both cases only 1 specimen was found). 
Depths 6,000-6,300 m represent the lower boundary of the geographic range of this species. The third 
species, E. vicinus, is known from 35 findings from depths from 3,949 to 7,246 m; in this case, 22 
findings occur at depth over 6 km at which it was found in 8 trenches; precisely at depths over 6 km this 
species has an inherent and greatest population, in some trawling hauls from the trenches there were 
dozens of specimens (maximum to 160 specimens), and the average number per one catch below 6 km 
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was double that at lower depths, 24 and 12 specimens [Beliaev, 1985b]. Thus, even now most of the 
geographic range of this species where it is represented by the greatest mass population occurs in deep-sea 
trenches, and quite probably, populations from the very isolated trenches could then be isolated and the 
subsequent evolution will go towards the formation in separated trenches of independent species taxons. 
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Puc. 42. Dororpadun MOpcKHX 3Be30, NoNyYeHHble B KeN0Gax 


a—6 — 38e3nbI oTpana Brisingida 13 Hoso-BputancKoro, 8260 m (a), ByrensunscKoro, 7847-8662 M 
(6, 8) *xeno60s; 2, 0 — 3Be3nbI cem. Pterasteridae, BuoHMo 43 poma Hymenaster, xeno6 Ilanay, 8021— 
8042 m [no: Lemche et al., 1976] 


Take Ha coTOrpad@uAx OHa, MoNyueHHbIx B xeN06ax Hoso-Te6pugckom x Ilanay [Lemche 
et al., 1976] (puc. 42, Ir, J). 

W3 Wpyrux MOpcKHx 3Be3f, HaHGoree OObIYHbI B xXeNOGax MpefctaBuTenn cemeiicTB Por- 
cellanasteridae (otpay Paxillosida) u Freyellidae (Brisingida) . Dpettennugb, OTHOCAUMECA 
K TpeM BHJaM, MpefcTaBneHpl B c6Opax c my6nH TH M0 6860 m. Ho ua hotorpaduax Ha 
9TH 3Be3QbI, BEpOATHO OTHOCAILUMeCA K TpeM BHaM, HeOMHOKpaTHO yaioch HaGm10faTb B 
x*xen06ax Hoso-Fe6puackom, Hoso-Bputanckom W ByreHBwibeKOM (puc. 42, A—B),B TOM 
wucile B NochegHem Ha ImyGuHe 7847-8662 m [Lemche et al., 1976]. 

Han6onsuiee ywicno BHHOB OTHOCHTCA K cem. Porcellanasteridae — 8 BugoB 43 6 ponos. 
TlopulenmanactepHybl, cocTaBnaoume oco6pii nopotpag Cribellosa, — MpeumyuiecTBeHHO 
aGHccayIBHble 3Be30bI, HeEH3BeCTHBIe c mmyOuH MeHee 900 M; no TepmMuHonoruH AIT. Anapua- 
WeBa, HX CleqyeT CUMTaTb Ne pBHYHOrYHOKOBOHBIM TaKCOHOM, T.e, TaKHM, (O pMHpoOBaHHe 
KOTOporo NMpOHcxOWMIO B rmyOuHax OKeaHa, BepOATHee Bcero B aOHccayIM, MOCKONBKY Hau 
Gonbulee BHMOBOe pa3sHOOGpa3sHe 9THX 3Be34 MpHypoueHoO K rmyOuHam 4—5 Km [Bennes, 
1974a]. Ha mpumepe 3Be3m 3TOro ceMeiicTBa XOPOLIO NpOcnexMBaWwTcA BepOATHBIe 3Talbi 
3aceleHHA MMM yibTpaaGnccabHbix myG6uH. Tak, pom Eremicaster BKmiouaeT 3 Buna. E. pa- 
cificus — HHJO-THXOOKeaHCKHA BHI, pacIipocTpaHeHHbM MpeHMYWeCTBEHHO Ha Ily6UHax OT 
1570 po 3500 mM, Ho Hen3BecTHbIM c rmy6HH Gomee 4088 m. Bropoit, TakK2xKe HHDO-THXOOKeaH- 
cknit, Bua E. crassus ~— 60Nee rnyG6OKOBOAHbIN; OH pacNpocTpaHeH MpevMyllecTBeHHO Ha 
riy6uHax OT 3 DO 6 KM, re HepefkO O6pa3yeT MaccoOBble NONYNAUMH, M IHW TBA HaxOx- 
neHvA (43 65 H3BeCTHBIX) MpHypoueHbr K rmyOuHam 6000—6328 m (B OGOHX cryuaAx NOi- 
MaHO JIHUUb HO 1 a9Kk3emMApy). Tny6uHpt 6000—6300 m npepctasn art co6oit HHKHIOI0 rpaHu- 
uy apeala 3TOro Buna. Tpetui Bug — E. vicinus u3BecteH mo 35 HaxOxKqeHHAM C IMyOHH OT 
3949 no 7246 m; MpH 9TOmM 22 HaxOX*KeHHA NpHXOMATCA Ha rmyOuHE! Gonee 6 KM, Ha KOTO- 
PbIX OH BCTpeyeH B 8 xKeN0Gax; HMeHHO Ha rlyOuHax Gomlee 6 KM 3TOMY BHDY CBOMCTBeHHa 
M HaMOOJIbLUaA UACIeHHOCTh — B HEKOTOPbIX TpaIOBbIX YIOBAX H3 2KeOG0B OHA COCTaBMAeT 
DecATKH 9K3eMIUIApOB (MaKCcHMaIbHO — fo 160 3k3.), a CpeMHAA UNCMeHHOCTb Ha ODMH 
ynoB rnyOxe 6 KM BOBOe BBILe, YM Ha MeHbLUIMX miy6uHax, — 24 u 12 3k3. [Bennes, 
19856]. Takum o6pa30m, y>Ke ceiivac OCHOBHAA YacTb apeama 3TOrO Ba, roe OH MpepcTaBNeH 
HanGoree MaCCOBbIMH NONMYNALMAMH, MpHxXOOUTcA Ha rmyGOKOBOAHbIe %xeN06a M, BNOMHE 
BepOATHO, B DaIbHeHWIeM NOMyNAUMH H3 DaleKO pa30OWleHHbIX %KeIOGOB MOryT OKa3aTBCA 
H30/1M pOBaHHBIMH H NOCHeAyOllaA JBOMIOUHA NOMAeT B HaNpaBMeHHH (OpMMpOBaHHA B pa3- 
OOWWEHHBIX %KeMOGaxX CaMOCTOATeMbHBIX TaKCOHOB BHDOBOrO paura. Kak Obl MpopoMxKeHHe 
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We see continuation of this process in the example of other representatives of ultra-abyssal 
Porcellanasteridae. In the Cayman trench at depth over 6.5 km there is a mass population of a new 
Styracaster species, in the chain of trenches stretching along the eastern edge of the Philippine Sea 
(Volcano, Yap, Palau trenches) the species Porcellanaster ivanovi endemic for them is widespread and 
penetrates to depth over 8.5 km, and in the neighboring Ryukyu and Philippine trenches at depths almost 
to 7,900 m there is Lethmaster rhipidophorus belonging to the species and genus endemic for these 
trenches. This species in the Ryukyu trench forms a mass population (found in all three trawling catches 
obtained in it, and even in one bottom grab sample). 

The finding in the Cayman trench (Akademik Kurchatov, st. 1267) was exceptionally interesting: 
extremely unique minute (less than 1 cm diameter) flat Asteroidea found on a large piece of sunken wood 
brought up from depth 6,740-6,780 m (see Fig. 39, C). These Asteroidea belonged not only to a new 
species and genus of Caymanostella spinimarginata, but also to a new family, Caymanostellidae [Beliaev, 
1974b]. Other species of this family have been found by now that also live on sunken wood found at 
lower depths in many other regions [Beliaev, Litvinova, 1977; Wolff, 1979; personal reports of Dr. Ailsa 
M. Clark, British Museum of Natural History, and Dr. Maureen E. Downey, US Smithsonian Institute], 
mainly in various regions of the Pacific Ocean, including the Gulf of Panama, and the Caribbean Sea. 
These Asteroidea have not yet been found in other regions of the Atlantic Ocean. They apparently 
penetrated into the Caribbean Sea from the Gulf of Panama before the emergence in the Miocene of a land 
barrier between these regions. It is precisely the Caribbean Caymanostellidae (not yet described) that 
should apparently be considered the ancestral form of the ultra-abyssal species of the Cayman trench. 

The endemism of the Asteroidea found below 6 km on the species level is 40%. Of the 10 defined 
genera from these depths, only one is endemic, Lethmaster Belyaev, 1969. 


OPHIUROIDEA 


Ophiuroidea, one of the groups that is very characteristic for the abyssal depths, has also been 
found below 6 km in the majority of studied trenches and troughs of all three oceans. The greatest depth 
of finding Ophiuroidea is 8,060-8,135 m in the Kuril-Kamchatka trench (Vityaz, st. 5615). It is true that 
two Ophiuroidea were found on the photographs even somewhat deeper, at 7,847 m -8,662 m in the 
Bougainville trench [Lemche et al., 1976]. There are currently 21 known analyses to the taxon species 
rank (species, subspecies). Ophiuoroidea below 6 km are known in more than 12 genera and 5 families of 
the order Ophiurae. Representatives of the second order, Euryale, are not known from depths over 6 km. 

The data on the family Amphiuridae have not yet been processed. Of the remaining four families, 
the family Ophiuridae (Appendix II, Table 21) has the most representative species (16 of 21). 

The frequency of encounter of Ophiuroidea in the trawling catches from depths from 6 to 8.5 km 
averages 45%, but the Ophiuroidea, as the Asteroidea, are mainly confined to the upper ultra-abyssal 


depths: 
Level, km Number of Frequency of | Level, km Number of Frequency of 
trawlings encounter, % trawlings encounter, % 
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For the most part, there are few Ophiuroidea in the trawling hauls, but sometimes there are mass 
catches and they comprise a considerable part of the caught animals. For example, in the Vityaz catch in 
the Kuril-Kamchatka trench at station 5633, there were 
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Figure 43. Vertical Distribution of Echinodermata (except Holothurioidea) Known 
from Depths over 6 km (A) and Change with Depth in Number of Species (1) and 
Percentage of Endemics (2) (B) 


600 specimens of Ophiuroidea, 55% of the total number of animals in the catch; corresponding 
magnitudes at st. 7291 in the Palau trench were 283 specimens, also 55%, and at two stations in the South 
Sandwich trench (Akademik Kurchatov, st. 864 and 895), 2,080 specimens (42%) and 150 specimens 
(14%). There were several species of Ophiruoidea in one haul in a number of cases. As is apparent from 
Fig. 55, Ophiuroidea in levels 6-6.5, 6.5-7 and 7-7.5 km are in third place in population among all the 
large groups of animals, inferior only to Holothurioidea and Bivalvia. 

Endemism on the species level is 43%. Of the 12 known genera from depths over 6 km, only one 
is endemic for these depths, Abyssura Belyaev et Litvinova, 1976, known from 5 findings in three 
northern Pacific Ocean trenches. Of the non-endemic species, the majority are eurybathic, dwelling not 
only in the abyssal zone, but also at bathyal depths, most often starting from depths over 2-2.5 km. 

The summary data regarding the vertical distribution of the Echinodermata (except the 
Holothurioidea) are presented in Fig. 43. Of the 13 most eurybathic species indicated on this figure, 10 
belong to Ophiuroidea. 

In both the nature of vertical species distribution, and in the taxonomic affiliation (genera, 
families), the ultra-abyssal Ophiuroidea fauna are mainly a depleted abyssal fauna. 


HOLOTHURIOIDEA 


It is completely substantiated that the trench depths may be called the kingdom of Holothurioidea. 
The frequency of encounter of Holothurioidea in trawling catches below 6 km is 88%, which is only 
comparable to Polychaeta. Holothurioidea are in first place in population only in some levels of ultra- 
abyssal depths, approached by Bivalvia in this respect (see Fig. 55). In the upper levels (6-7.5 km) where 
the fauna are more diverse in a taxonomic respect, Holothurioidea average about 25% of all the animals in 
the trawling catches, and below 7.5 km their percentage at all depths on the average exceeds 50%. In 
some catches the Holothurioidea population could reach several thousands, and in these cases their 
percentage is up to 75-98% of all the caught animals. As is visible from Table 6 that gives information 
about all the hauls in which the Holothurioidea population exceeded 100 specimens, all of these catches, 
with the exception of a single exception, are confined to highly-productive 

134 


60 100% 


SPECIES 
20 40 budos 


Puc. 43. BepTukambHoe pacnpoctpaHeHuve HrmoKoxKux (KpOMe ronotypHit), H3BeCTHBIX c rmy6uH Gonee 
6 KM (A), 4 HoMeHeHHe C rny6xHOm 4ncna BugoB (J) HnpowleHTa sHaemuKoB (2) (5) 


600 3k3. obuyp — 55% oGbulero wicla *KMBOTHBIX B yIOBe; COOTBeTCTBYIOLIHe BeHUMHbI 
Ha ct. 7291 B oxeno6e Hanay Opuin 238 9k3., Takxxe 55%, a Ha DBYX CTaHUHAX B HOxKHO-Cann- 
BHYBOM 2%KeN0Ge (”AKanemuK KypuyatoB”’, ct. 864 x 895) — 2080 aK3. (42%) u 150 9x3. 
(14%). B pane ciyyaes oduypbl B ODHOM ynoBe GbiBaloT MpefcTaBsIeHbI HeCKOMbKHMM 
BuaMH. Kak BHQHO H3 puc. 55, B ropH30HTax 6—6,5, 6,5—7 H 7—7,5 KM Ouypb! 3aHHManoT 
TpeTb€ MeCTO MO YACIEHHOCTH cpeMM BceX KpyNHbIX pyMl *XHBOTHBIX, YCTYNad JIMUIb TONO- 
TY PHAM MH DBYCTBOpuaTbIM MOJIIEOCKaM. 

JHOeMH3M Ha BHZOBOM ypoBHe cocTaBsaeT 43%. U3 12 u3BecTHbIx c rmy6uH Gonee 6 KM 
pOMOB 3HHemMuyeH OIA 9THX rny6HH TOMbKO OfMH — Abyssura Belyaev et Litvinova, 1976, 
H3BecTHBIM MO 5 HaxO%KeHHAM B Tpex »KeN06ax ceBepHoH yacTH THxOro OKeana, Cpenu 
He3HeMMYHbIX BHOB GOJIBUIMHCTBO 2BpHOaTHble, OONTaloOWIHe He TOMbKO B aOHccaiH, HO H 
Ha OaTnaibHbIx Pmy6uHax, yale BcerO HayMHaA C rmyOuH Gomee 2—2,5 KM. 

CymMapHble HaHHble 0 BepTHKaIbHOM paclipOcTpaHeHHH HIMOKOXKUX (KpOMe ronoTypHit) 
Tipegictapnenpi Ha pic. 43. W3 13 yKa3aHHpix Ha 3TOM pucyHKe HanOollee 3BpHOaTHbIX BADOB 
10 mpHxonAtca Ha DoN10 O*puyp. 

TakHM O6pa30M, KaK MO xapakTepy BepTHK@IbHOTO paclpOcTpaHeHHA BUOB, TaK H NO 
cHcTeMaTHYecKOH MpHHamiexHOCTH (pombl, cemeficraa) ynbTpaaGuccanbHaa cbayHa Oduyp 
B OCHOBHOM MpeycTaBslaet coGoH OGenHeHHYy10 tpayHy aGuccabHOH 30HBI. 


TOSIOTYPHU — HOLOTHURIOIDEA 


Tny6nHsl xKe060B C NOMHBIM OCHOBaHHeM MO2KHO Ha3BaTb WapcTBOM TomoTypui. Bctpe- 
yaeMOCTb FONOTYpHit B TpanOBBIX yNOBax c rmyOuH Gosee 6 KM cocTaBlAeT 88%, uro cono- 
cTaBHMO TOAbKO c HomMxeTamu. Ilo wicileHHOCTH »Ke TOMOTYpMM CIOAT Ha NepBOM MecTe H 
TOMbKO B H€KOTOpbIX FOpH30HTax yibTpaaGuccanbHblx MyOHH K HAM MpHONy>KaloTcA B 3TOM 
OTHOLUCHAM DBYCTBOpYaTBIe MOJWIIOCKH (cM. pHc. 55). B BepXxHHx ropH30HTax (6—7,5 KM), 
rge dayHa B CHCTeMaTHYeCKOM OTHOUIeHHH HanGomee pasHOOOpasHa, FOOTY pHH COCTaBIAIOT 
lO YACIeHHOCTH B TpaslOBbIx yNOBax B cpeDHeM OKONO 25% BCex %*XMBOTHBIX, a ry6xe 
7,5 KM UX MONA Ha Bcex Mmy6uHax B cpefHeM MpeBpiluaet 50%. B HeKOTOpbIxX YMOBaX WCIeH- 
HOCTb FOJIOTYpHH MO2KeT MOCTHTaTb HECKOJIBKHX ThICHY, a AX DONA MO2%KeT B TaKHX CyyaAx 
cocTaBIATh M0 75—98% Bcex NOWMAaHHbIX *KABOTHBIX. KaK MOKHO BHJeTb M3 TaGn. 6, B KO- 
TOpoH MpHBeeHbI cBeZeHHA O BceX YIOBaXx, B KOTOpbIX YMCMeHHOCTb FONOTY pH MpeBbmuana 
1000 9k3.; BCe TaKHe yNOBBI, 3a COMHCTBeHHbIM HCK/OYeHHeM, IIpHypoueHbI K BbICOKOMpO- 
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TABLE 6 
LIST OF TRAWLING CATCHES WITH OVER 100 HOLOTHURIOIDEA SPECIMENS 


Key: 
. No. of station 
. Depth, m 
. Number of specimens 
. Number of species 
. Greatest mass species (number of specimens) 
. % of total haul 
. per number of specimens 
. per weight 
. Aleutian trench, Vityaz 
10. Kuril-Kamchatka trench, Vityaz 
11. Kermadec trench, Galathea 
12. Yavan trench, Galathea 
13. South Sandwich trench, Akademik Kurchatov 
14. Scotia Sea, Akademik Kurchatov 


WOANADMAPWNKE 


ocean regions, to the northern Pacific Ocean trenches, mainly the Kuril-Kamchatka, to the most eastern 
Kermadec trench and the sub-atlantic South Sandwich trench. In only one case this catch was obtained in 
the tropical part of the ocean, in the northeast Indian Ocean (Yavan trench), which is also characterized by 
high biological productivity. These mass catches are mainly confined to the bottom of the axial part of 
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the trenches where the greatest quantity of the organic remains removed from the trench settle. Based on 
the Table 6 data I have made a pro forma separation of all the trenches into those confined to areas of 
moderate and sub-antarctic latitudes, on the one hand, and tropical latitudes on the other hand, and 
calculated for them the number of trawling catches with varying Holothurioidea population. The results 
were very indicative (Table 7). Based on sufficiently representative data, the mean population of 
Holothurioidea in the hauls from the trenches of the highly productive (eutrophic) regions of the 
temperate and sub-antarctic latitudes are a magnitude greater than in the tropic latitude trenches which are 
confined for the most part to the less productive or even oligotrophic ocean regions (see, e.g., [Sokolova, 
1976, 1981, 1986]), respectively 779 and 63 specimens. It is possible that this difference is slightly 
exaggerated because of the varying degree of study of the various trenches, but it is most likely that 
subsequent studies will not make significant changes in the in the resulting pattern. 

Insofar as the majority of Holothurioidea (with the exception of the small Myriotrochidae), are the 
larger animals than the overwhelming majority of other taxonomic groups encountered in the benthos of 
abyssal and hadal depths, their role in the hauls from depths over 6 km in biobmass is even greater than in 
population. Their percentage in biomass in the most mass hauls is about 90% and more. 
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Ta6nmua 6 
Crmicoxk TpasioB Bix YNOBOB, B KOTOpbIXx Guo Gonee 1000 9x3. ronory pHi 







Tny6una, M 


2 


AmeytcKui xeno6, ’’Bara3b” 


6085 6965-7000 i000 3 Peniagone gracilis (992) 83 90 
l 0 Kypuno-KamuyatcKuit xen06, *BuTa3b”” 
5612 8185-8400 1390 5 Elpidia birsteini (1340) 26 90 
3176 8175-8840 2200 4 E. hanseni (> 2000) 96 90 
2217 9000-9050 3000 2 E. hanseni (3000) 62 ? 
5627 9170-9335 2800 1 E. hanseni 73 81 
5631 -9070—9345 8100 2 E. hanseni (8000) 95 97 
. 5613 9030-9530 4500 1 E. hanseni 98 98 
5628 9520-9530 15000 2 E. hanseni (15000) 15 96 
I} xen06 Kepmazex, ’Tanatea” 
649 "8210-8300 1960 | 2 E. kermadecensis (1800) 93 ? 
[d- ApancKnt xeno6, *Tanatea” 
466 7160 3114 2 E. sundensis (3000) 98 ? 
(3 oxto-Canapuues xen06, *AKanemuK Kypyatos” 
898 6052-6150 1580 10 Peniagone incerta (1540) 17 85 
866 1694-7934 5850 5 Elpidia ninae (3000) 78 93 


Peniagone herouardi (2000) 


14 Mope Cxorua, "Akaglemuk Kypyatos”’ 
914 5650-6070 1400 4 Elpidia decapoda (1160) 34 50 


DYKTHBHbIM paiOHaM OKeaHa — K >xe106aM ceBepHOH YacTH THxXOrO OKeaHa, riaBHbIM OOpa- 
30M K Kypwio-KamuaTcKoMmy, K caMOH 10%KHOH yacTH xe06a Kepmamexk H K cy6aHTapKTH¥e- 
ckomy 10.xHo-CaHopuuesy oKerl06y. JInuis B eQHHCTBEHHOM cilyyae TaKOH ynoB Gayl Nosly- 
ueH B TpOMHYeCKOH 30He OKeaHa — B ceBepo-BOCTOWHOM yacTH MHguiickoro oKeaHa (/iBah- 
cKHH >KeN06), KOTOpad Takxe XapakTepH3yeTcA BBbICOKOM OHoOrMyecKOH MposzyKTHB- 
HOCTbIO. B OCHOBHOM TaKHe MaCCOBbIe YNOBbI MpHypoveHbl K Hy OceBOH YyacTH >KeNIOG60B, 
rye OcenaeT HaHGorswee KOJIMYeCTBO CHOCHMBIX B 2KeN06a C MeHbLLUIMX MIYOHH O praHHyecKHx 
octTarKoB. Ha OCHOBaHHM DaHHbIX TaOl, 6 A POpMasiBHO pa3pemMn Bce »*Ken0G6a Ha MpHypoueH- 
Hble K paHOHaM YMepeHHbIx H cyOaHTapKTHYe CKHX WMpoT, Cc ODHOH CTOpOHbI, KH TpommyuecKHX 
WHMpOT — Cc Apyrou, HW NOACHHTa WIA Tex H Apyrux paHOHOB YHCIIO TpalOBbIX yyIOBOB C pa3- 
HOH YACHeHHOCTHIO TONOTYpHH. Pe3ynsraTbl NONyuWwIvch upe3sBLI¥aHHO MOKa3aTesIbHbIMM 
(tan. 7). Tio moctaTouHo MpefcTaBUTesIbHBIM JaHHbIM, CpeqHAA UHCIeHHOCTb ronOTypHi 
B yNOBax H3 %xeNOGOB BBICOKONpOMYKTHBHbIX (39BTpOdHBIX) paHOHOB yMepeHHBIX H cy6- 
aHTapKTH4eCcKHX WHpOT Ha NMOpAnHOK BevIMWMH BbuUe, 4emM B 2KelOGax TpomMyeckKHx 
umMpoT, Gonbutel yacTbIo MIpHypoveHHbIX K MeHee MpORYKTMBHBIM WIM axe K ONMTOTpOd- 
HbIM paHOHaM OKeaHa (cM., Halp.: [CoKomoBa, 1976, 1981, 1986]), — cooTBeTcTBeHHO 
779 vw 63 3K3. BO3MOXKHO, 3TO pawIMyHe HECKOJIbKO NpeyBellMYeHO 3a CYeT pa3sHOH CTeleHH 
HccMeMOBaHHOCTM paIHYHbIX %KeIOOOB, HO MpefcTaBiaetcn HaMGoslee BepOATHBIM, UTO MO- 
cilenyfoujve WccieMOBaHHA He BHECYT B NOMYy4eHHy!O KapTuHy CYLe CTBeHHbIX M3MeHe HHH. 

HockonbKy GombuMHCTBO ronoTypHA (38 HcKio"eHHeM MeJIKHX MHpHOTpoxHg) Goree 
KpyNHble *KHBOTHBIX, 4M NOpaBsaAowee GOMBLIMHCTBO NpepcTaBHTeew Apyrux cHcTeMaTH- 
ueCKHX Ipylll, BCTpeyaiolHxcaA B GeHTOCe aOMCcayIbHBIX HM XalaNIbHbIX IYOMH, HX pOb B 
ynopax c riy6uH Gonee 6 KM NO GHOMacce elie Goslbue, YeM MO yNCeHHOCTH. B HanGosee 
MaCCOBBIX YOBax HX DONA NO Guomacce yacTO cocTaBlAeT OKONO 90% u Gonee. 
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TABLE 7. POPULATION OF HOLOTHURIOIDEA IN TRAWLING 
CATCHES FROM DEPTHS OVER 6,000 m IN VARIOUS OCEAN LATITUDINAL ZONES 


Key: 

1. Number of Holothurioidea in catches, specimens 
2. Temperate and sub-Antarctic latitudes 

3. Tropical latitudes 

4. Number of stations (%) 

5. Mean number of Holothurioidea in catch 
6. Approximately 

7. None 

8. Less than 

9. More than 

10. Total 


The ultra-abyssal Holothurioidea are inferior in diversity of the taxonomic composition only to 
Crustacea and Polychaeta, and very slightly to the Gastropoda and Bivalvia. Species analyses (Appendix 
II, Table 22) are known by now for 55 species rank taxons (species, subspecies, including new species 
whose descriptions have not yet been published). But this number undoubtedly will rise significantly 
after materials have been processed for a number of groups from the collections of all expeditions (except 
for the completely evaluated collections of the Galathea expedition), including from the numerous Soviet 
expedition collections (for some catches only some preliminary descriptions are known in field logs). 
These groups include Holothurioidea of the order Molpadonia (including the family Gephyrothuriidae 
whose representatives are fairly numerous in many trenches all the way to the greatest depths, but whose 
taxonomic position is generally not sufficiently clear), partially representatives of the order Elasipoda, as 
well as the family Synalactidae (now included in the order Aspidochirota). 

The most important in the trench benthic biocenses are Holothurioidea of the order Elasipoda, 
mainly the family Elpidiidae. This family includes 29 already defined taxons of species rank from seven 
genera. The second significant group is the family Myriotrochidae (order Apoda), represented below 6 
km by 18 taxons of species rank from four genera. Only from one to four species have been defined from 
the other ultra-abyssal families and orders. 
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Figure 44 shows the vertical dissemination of the hadal Holothurioidea. The species endemism of 
the Holothurioidea hadal fauna is 69%. The endemic species generally live either in some one trench, or 
in several adjoining trenches. There is only one known endemic genus, Hadalothuria Hansen, 1956. Of 
the non-endemic species, 6 do not rise above the abyssal, and the remaining 11 are eurybathic, also known 
from the bathyal depths, and in two cases, even from the shelf. Apparently, however, after systematic 
revisions of the corresponding groups, the number of these species could decrease significantly. 
Regarding one of the most eurybathic species, Mesothuria murrayi, B. Hansen [1956] notes that the 
taxonomy of this and its close species is very muddled and this group needs to be revised. Scotoplanes 
globosa (Theel) was previously considered eurybathic, in which Hansen [1956, 1967, 1975] also included 
representatives of this genus, found in the Kermadec trench at depths to 6,770 m. However, based on 
images of the skin spicules cited in Hansen's publication [1967] it was clear that specimens from the hadal 
and shallower depths differ strongly. This was confirmed as a result of A. V. Gebruk's [1983b] evaluation 
of extensive materials from Soviet expedition collections on the genus Scotoplanes and review of this 
genus. It was found that all the representatives of this genus living below 6 km in several trenches 
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a 1 
| 
Ta6nuua 7 
Uncnenhocts ronorypuit B TpanoBeix ynowax, NOMYYHHBIX C TnyG6uH Gonee 6000 m 
B pa3HBIX WHpOTHBIX 30HaX OKeaHa : \ 
Uueno ronotypui |Ymepennpie nx cyOaHTapKmMuecKHe WHPOTEI 3 Tpormueckue wWHpoTsr 
B ynose, 3K3. = 
; ‘Uncno crarmmit (%) | CpemHee acno UYncno cranunn (%) | Cpemnee antcno 
i ronotypHit ronotypHH 
4 B ynoBe T Bynope J~ 
& 
2 Orcytcrayiot 7 3 (4) 0 15 (19) 0 
Metiee 20 & 25 (36) & Oxono 5 43 (55) £ Oxono 5 
* 21-100 15 (22) 55 14 (18) 58 
ee 101-1000 14 (20) 270 5 (6,5) 150 
Bonee 1000 9 12(18) 4082 1(1,5) 3114 
Bcero £0 69 (100) 7719 78 (100) 63 








Tlo pasHoo6pa3vio CHCTemaTHYeCKOrO cOcTaBa yibTpaaGuccanbHble FOOTYpHM yCTyMa‘oT 
TOMBKO pakooOpa3HbIM H NOMHXeTaM HM O4CHb He3HaYHTesIbHO OproXOHOrMM H BYCTBOpyaTBIM 
momsiockam. K HacTOauemy BpeMeHH BHAOBbIe ONpefenenua (IIpunoxenne II, ra6n. 22) 
M3BecTHbI ia 55 TakKcOHOB BHDOBOrO paHra (BUDE, NOABUDBI, BK1104aA HOBbIe BHI, OMHCa- 
HAA KOTOpbIX NOKa He ONYGNMKOBaHbI). Ho 370 YcIO HECOMHEHHO 3HAYHTesIbHO BO3pacTaeT 
nocne oGpa60TKH MaTepHanoB NO pay rpyn u3 c6opoB BCex 3KcMenMUHH (Kpome Nol- 
HOCTbIO OG6paGoTaHHbIX cOopoB 9KcremHuMU Ha ’’Tanatee’’), B TOM Wiclle M3 HanGomee MHOTO- 
YHCIeHHBIX CGOpOB COBeTCKHX 3KCMeAHIMH (MIA HeKOTOpbIX YIOBOB MOKA H3BECTHBI JIHLLIb 
TipeoBapHTenbHble ONMcaHHA HX.B MOMeBBIX >%KypHaax). K TakKHM rpyNlamM OTHOCATCA 
rowotypxH OTpaga Molpadonia (Bkntouaa cemeitcrsBo Gephyrothuriidae, mpeacraputenu 
uy it KOTOporo DOBONbHO MHOFOUNCeHHbI BO MHOTHX 2Ke06ax BIVIOTh 00 CambIx GOsIbLIMX ry: 
6HH, HO CHCTeMaTHuecKOe NomoxeHHe KOTO pbIxX BOOGue MOKA He{OCTaTOYHO ACHO) , YaCTHYHO 
ie MpefctaButenu otpana Elasipoda, a Takxxe cemeltctaa Synalactidae' (moka BKy0OWaeMOro 
; B oTpag Aspidochirota). 

HanGonee BemuKO 3HaueHHe B DOHHBIX GHOLeHO3ax 2%KeN0GOB ronoTypHit OTpana Elasipoda, 
B OCHOBHOM cemeitctBa Elpidiidae. K astomy cemeiictBy OTHOcATCA 29 yxe OMpeyeeHHBIX 
| TaKCOHOB BHJOBOrO paHra H3 ceMM ponoB. Bropan mo 3HayHMOcTH rpylna — cemeltcTBO 
Myriotrochidae (otpaq Apoda), npefctapmeHHoe riy6xe 6 KM 18 TaKcOHamH BHOBOrO 
para H3 YeTbIpex ponos. H3 apyrux MpemcTaBneHHbix B yibTpaaOuccan ceMelicTB H OTpA- 

HOB MOKa OfpefeeHO JMUIb OT ODHOTO DO YeTbIpex BHDOB. 
hh BepluKaslbHoe pacipoctpaHeHve xapasibHbIxX FOsIOTypH MoKa3aHO Ha pc. 44. BunoBoK 
3HOe€MH3M XafaiBHOH cbayHbl romOTypHH coctaBnaAet 69%. Kak MpaBWwio, JHHeMHYHbIe BUAbI 
| o6uTaloT 1HG6O B KaKOM-HHOyib OAHOM >Ken06e, MH60 B HeCKONIBKUX CMe2KHBIX 2Ke06aXx. DH- 
TeMHYHBIA pO H3BecTeH TOMbKO ofMH — Hadalothuria Hansen, 1956. H3 HeaHpemuuHbIx 
BHOB 6 He NODHHMAIOTCA BpILe aOuccalH, a OcTanbHble 1] oBpHOaTHble, H3BeCTHbIe Tak Ke 
c OaTwasIbHbIX ryOxuH, a B OBYX Cilyywaax axe c wenpda. Ilo-BuoqHMOMy, OfHaKO, Nocwe 
TIpOBefeHHA CHCTeMaTHYeCKHX peBH3HH COOTBeTCTBYIOWIMX py YWcNO TaKHX BHDOB 
MO2KeT 3HAUHTeIBHO YMeHbIUNTBCH. Tak, B OTHOWJeEHHH OHOTO HX CaMbIX 3BpHGaTHbIX 
Bugos — Mesothuria‘ murrayi Bb. Xancen [Hansen, 1956] otmeyaet, 410 TaKCOHOMHA 
9TOro MH GNW3KHX K HEMY BHAOB OueHb 3aMyTaHa M 9Ta rpynma HyMaeTcA B peBH3HH. Panee 
| CWNTAaICA 9BpHOaTHbIM BuDOM Scotoplanes globosa (Théel), x KoTOpomy XaxceH [Hansen, 
| 1956, 1967, 1975] oTHOcHn H MpefcTaBHTene sTOrO pona, HalieHHbIx B xeN06e Kepmanek 
1 Ha riyO6uHax 70 6770 mM. OnHako yxe No H306paxKeHHAM CNHKyl KOK, MpHBefeHHBIM B | 
pa6ote XaHcena 1967 r., ObvIO ACHO, YTO OCOOH C XafaIbHBIX HW C MeHBLIMX MMIYOHH CHJIBHO 
pasiuyaiotca. STO NOATBepAWIOCE B pe3yibTaTe MpoBeneHHolt A.B. Te6pyKkom [19836] o6- 
-pa6oTKH OGLIMpHBIX MaTepHaloB H3 COOpoB cOBeTCKHX 3KcMeqHUMK no pony Scotoplanes 
M peBH3HHM 3TOro poma. Oka3a0cb, yo Bce OOuTaloume riyG6oxe 6 KM B HECKONIbKUX 2KeN06aX 


96 é 








Page 97 


Figure 44. Vertical Dissemination of Holothorioidea Known from Depths over 6 km (AO, and Change 
with Depth in the Number of Species (1) and Percentage of Endemics (2) (B) 
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belong to a special species S. hanseni Gebruk that are disseminated at depths from 4,800 to 7,075 m. The 
species Peniagone vedeli described by Hansen [1956] as endemic for the Kermadec trench and known 
from five findings at depths from 6,140 to 8,300 m, was later inventoried by Hansen [1967, 1975] in 
synonymy of previously known eurybathic species, initially the species P. willemosi (Theel), and then P. 
azorica Marenzeller. But based on the unique spicules I believe it is more correct to consider this species 
to be independent, leaving it under the initial name P. vedeli. 

As for yet another eurybathic species, Benthodytes sanguinolenta that Hansen [1956, 1975] 
classifies with individuals found in the Banda trench at depths from 6,430 to 7,290, the indistinctness of 
the taxonomic signs of this Holothurioidea species has been noted repeatedly [H. L. Clark, 1920; Hansen, 
1956, 1975] since they do not have skin spicules (only in the tentacles and legs); the identification of 
representatives of these Holothurioidea populations from various habitats are insufficiently reliable since 
it is based on a comparison of only small body parts. The volume of this species should therefore be 
considered unresolved. 

Per the analysis of A. V. Gebruk (personal report), in the South Sandwich trench and in the Scotia 
Sea at depths up to 6,150 m the Antarctic species Amperima velacula is encountered, which is also known 
from depths of the Antarctic shelf, but the rise in the Antarctic of deep-sea species to shallower depths is 
apparently fairly common. 

Despite the fact that B. Hansen in a number of cases does not consider the differences between 
hadal and shallower deep-sea populations to be sufficient to separate them into independent species, he 
made a very convincing statement: " Physiological adaptation to life under high pressure plays a possible 
role in minimizing the flow of genes in a vertical direction, thus accelerating the separation that starts 
because of topographical isolation" [Hansen, 1967, p. 498]. 

In examples of representatives of the family Myriotrochidae that are very characteristic for the 
majority of trenches, on the one hand [Beliaev, Mironov, 1982], and the genus Elpidia on the other hand 
[Beliaev, 1975], it was shown that in the first case we are dealing with a secondary deep-sea group, and in 
the second case, with a primary, or ancient deep-sea group. 

The family Myriotrochidae, based on recent data [Beliaev, Mironov, 1982; Gage, Billet, 1986], 
includes about 46 species taxons (including several species that have not been fully defined because of the 
fragmentary nature of the available materials). These species include 20 that are distributed in depths 
from 2 m to 3,000 m (sublittoral, sublittoral-bathyal and bathyal species), 8 species disseminated only at 
abyssal depths, 1 species of abyssal-hadal and 17 species (including subspecies) of those endemic for 
depths over 6 km and known from 16 trenches all the way to depth 10,730 m. Representatives of this 
family are thus currently distributed at all ocean depths (Fig. 45). Fossil calcareous spicules that have the 
appearance of trochi that are very characteristic for this family are known from numerous findings in 
Europe and one from the southern tip of Hindustan from shallow Mesozoic and Cenozoic deposits, 
starting from the Triassic and Lower Jurassic [Frizzel, Exline, 1966; Beliaev, Mironov, 1982; Kozur et al., 
1985]. The most ancient of these findings are very similar to the trochi of the modern Atlantic bathyal- 
abyssal species Acanthotrochus mirabilis Dan.et Koren (personal report of A. V. Smirnov). The 
paleontological data thus support the fact that the Miriotrochidae family was formed back in the Mesozoa 
at shallow depths of the Tetis Sea, broad dissemination in the World Ocean abyssal and settlement of 
many deep-sea trenches apparently occurred recently in the geological sense, in the Tertiary or even 
Quaternary period [Beliaev, Mironov, 1982]. 

Dissemination of the deepest families of the order Elasipoda, Elpiidae and Psychropotidae is 
confined predominantly to the abyssal depths (see: [Beliaev, 1974a, Fig. 1]). Representatives of both 
families also penetrated to deep-sea trenches 
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Figure 45. Dissemination of Holothurioidea Genera of Family Myriotrochidae 
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and Elpidiiae on the trench floor of eutrophic ocean regions comprise the greatest mass of their fauna (see 
Table 6). Judging from the vertical dissemination, the formation and evolution of these families should 
occur in the abyssal [Hansen, 1967; Beliaev, 1974a]. As for the family Elpidiidae, then apparently its 
formation occurred in the deep-sea regions (in the bathyal or abyssal) of the Antarctic where the genus 
Protelpidia Gebruk characterized by primitive signs is disseminated "...apparently one of the closest 
among the modern forms to the hypothetical precursor group for the entire family" [Gebruk, 1983a, p. 
1040]. 

The genus Elpidia which is extremely characteristic for many trenches currently includes no less 
than 25 species (including yet undescribed species from trenches Yap, Palau, Romanche and 2 new 
species from the Arctic basin abyssal): 15 species were found in different deep-sea trenches at depths up 
to 9,530 m, several species dwell at bathyal and abyssal depths and 1 species, E. glacialis s.str. is 
disseminated at sublittoral Arctic sea shelf depths (for more detail about the volume of the species E. 
glacialis see: [Beliaev, 1971b]). Based on the structural nature of the calcareous skin spicules the most 
primitive are the bathyal Antarctic species and the species disseminated in the Antarctic abyssal and other 
ocean regions. The species of the deep-sea trenches are the most specialized with complex or modified 
spicules. On this basis I drew the conclusion that the formation of the Elpidia genus should have occurred 
in the Antarctic bathyal or abyssal. The Elpidia settled and formed from here from the cold deep waters 
into the abyssal of various ocean regions of their endemic species (Fig. 46). The latter were the original 
forms for isolation in the deep-sea trenches of the ultra-abyssal species endemic for each trench for the 
group of neighboring trenches [Beliaev, 1975]. In some cases, within one trench as all ever greater depths 
are settled there was formation in different levels of their stenobathic species as is graphic in the example 
of the group of species from the Kuril-Kamchatka trench: E. kurilensis 6,675-8,100 m (in addition to the 
Kuril-Kamchatka, the Aleutian and Japan trenches), E. longicirrata 8,035-8,345 m, E. birsteini and E. 
hanseni 8,060-9,345 and 8,610-9530 m. In the latter case, the two species living at similar depths differ 
strongly in their morphology, and apparently, were distributed in ecological niches. The latter two species 
are also known from depths over 8,500 m from the Izu-Bonin trench. E. birsteini from both trenches are 
morphologically similar, while E. hanseni is represented in the Izu-Bonin trench by a special subspecies, 
E. h. idsubonensis. The greatest depths of the discussed trenches are currently separated by lower depths 
of the Japan trench, even individual basins of the greatest depths of which do not exceed 8,400 m. 
However, all three of these trenches were apparently previously united by depths on the order of 8,500- 
9,000 m and the isolation of such depths in the Kuril-Kamchatka and Izu-Bonin trenches occurred only 
comparatively recently. 

In the western tropical Pacific Ocean trenches different Holothurioidea were also found on 
numerous bottom photographs obtained at depths to 9 km by the PROA expedition [Lemche et al., 1976]. 
They calculated the population density for several Holothurioidea species from the Elpidiidae family 
based on photographs covering a certain bottom area (from 0.5 to 10 m7’). 

The population density for Elpidia uschakovi in the New Hebrides trench (st. 11, 6,758-6, 776 m) 
was 1 specimen per 10 m’ of floor (calculation from photographs covering a total area of 1,110 m *), The 
population density for E. solomonensis from the New Britain trench (st. 5, 6, 7) and Bougainville (st. 8) 
was from 3 to 10 in the first and 1 specimen/1 100 m’ in the second (calculations from photographs 
covering a total bottom area at st. 5 of 375 m’, at st. 7 of 250, at st. 7 of 2,075 and at st. 8 of 1, 375 m’). 
For Elpidia sp. from the Palau trench (st. 2) the corresponding quantity was 1 specimen/10 m? (for area 
1,200 m?). At the same station the population density of Peniagone purpurea was also 1 specimen/10 m’. 
The corresponding indicators for P. azorica from the trenches 
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Figure 46. Diagram of Dissemination of Holothurioidea of Genus Elpidia, 
Location of the Proposed Formation Area of the Genus (Hatched Area) and Its 
Settlement Paths (Arrows) 


Species of group that is the closest to the original form, abyssal (1--E. theeli, 2--E. chilensis, 3--E. 
minutissima, 4--E. gracilis, S--E. adenensis) and bathyal (6--E. antarctica); species of the Yavan trough 
(7--E. sundensis, 8--E. javanica): species of the west Pacific Ocean trenches (9--E. kermadecensis, 10--E. 
uschakovi, 11--E. solomonensis); species of the north Pacific Ocean trenches (12--E. kurilensis, 13--E. 
birsteini, 14--E. longicirrata, 15--E. hanseni); 16--E. atakama from the Chile trench; species of South 
Sandwich trench (17--E. decapoda, 18--E. ninae, 19--E. lata); Arctic species (20--E. glacialis, 21--Elpidia 
sp. from the Baffin Sea); circles--findings of Elpidia whose species affiliation has not been determined 
[per: Beliaev, 1975] 


of New Britain (st. 6 and 7) and Bougainville (st. 8) were 3, 1 and 3 specimens/100 m’, and for 
Scotoplanes hanseni in the New Britain trench (st. 7) 3 specimens/100 m” and in the New Hebrides (st. 
11) 1 specimen/100 m2. If one considers that the listed Holothurioidea, when alive, weigh from several to 
at least 10-20 g, and we calculate the corresponding indicators into biomass, then we obtain quantities 
from tens of fractions to several g/m’, indicators that are very significant for the tropical zone trenches. 


ECHINOIDEA 


Echinoidea have been found below 6 km in 9 trenches and 3 troughs of all three oceans, but 
almost all of the findings have been confined to depths less than 7 km, and in only two trenches, Palau 
and Banda, have Echinoidea been found somewhat deeper. The greatest depth of Echinoidea 
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dissemination is 7,340 m in the Banda trench. The frequency of encountering Echinoidea in trawling 
hauls in the depth range from 6,000 to 7,340 m is 31%. All the collections from depths over 6 km have 
already been evaluated. They include 7 species (one with two subspecies) from genera of four families 
and several analyses only to the genus level because of fragmentary material that was insufficient for 
more accurate identification. Only one species 
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Puc. 46. Cxema paclipocTpaHenua ronotypuh poga Elpidia, nonoxeHne Npennonaraemon oGmactH POpMH- 
POBaHHA pona (3auTpHxOBaHa) H MyTeH ero paccenenua (cTpelKn) 


Buael rpynnel, HanGonee Gnn3KOH K ucxonHOM dopMe, — aGuccanbupie (1 — E. theeli, 2 — E. chilensis, 3 — 
E. minutissima, 4 — E.gracilis, 5 -- E.adenensis) u 6atnanbubia (6 — E.antarctica); suas! AsancKoro 
oweno6a (7 — E. sundensis, 8 — E. javanica) ; pugbl 3anagHOTHxXOOK eaHckux *eN060B (9 — E. kermadecen- 
sis, 10 — E.uschakovi, 1/ — E.solomonensis); Bugbt xeno60B ceBepHow YactH THxoro oKeana (12 — 
E. kurilensis, 13 — E.birsteini, 14 — E.longicirrata, 715 — E.hanseni); 16 — E.atakama u3 UnmmatcKoro 
o*eno6a; BHObI KOoxHO-CaHoBuyeBa %Kemo6a (17 — E.decapoda, 18 — E.ninae, 19 ~ E.lata); apKTuye- 
ckue BHubI (20 — E. glacialis, 27 — Elpidia sp. 13 Mops Bacbduna) ; KpyXKM — MeCTa HaXO%KDeHHA 3sIbMIH- 
Oui, BALOBAA NpHHaplexKHOCTb KOTOPbIX He yCcTaHoByena (no: Bensepy, 1975] 


60s Hoso-Bputancxoro (ct. 6 1 7) 4 Byrenspunsckoro (cr. 8) Gein 3, 1 4 3 9K3./100 M?, 
a mia Scotoplanes hanseni B Hoso-Bputanckom xeno6e (ct. 7) — 3 9k3./100 mM? 4B Hoxo- 
Te6puncKxom (cr. 11) — 1 9k3./100 m?. Ecnu yuectb, Yo MepewcneHHbIe ronoty pun, 6bynymM 
2%KMBbIMH, BECAT OT HECKOJIBKHX HO M0 KpaltHei Mepe 10—20 r, H mepecuHTaTb COOTBETCTBYIO- 
ue Noka3aTenH Ha Guomaccy, TO MbI NOJyYHM BeNMYHHbI OT MecATHIX DONeli 10 HECKOMbBKUX 
T/M? — noKa3aTesIN, BeCbMa 3HaYHTesIbHble DIA *KeOGOB TponM4ecKOM 30HEI. 


MOPCKHE EXKW — ECHINOIDEA 


Mopcexkue eH BCTpeyeHbI rmy6xe 6 KM B 9 xxeN06ax H 3 KOTIIOBHHax BceX TpeX OKeaHOB, 
HO MOUTH BCe HaXO*MeHHA MpHypouveHbl K Tiy6HHaM MeHee 7 KM, H IHL B OByx *Ken0Gax — 
Hanay u Batna — MopcKHe exkH BCTpedeHbI HeCKONbKO rny6xe. HanGonbusaa rmy6nna pac- 
MpOcTpaHeHHA MOpcKHx exe — 7340 mM B oxeno6e Banna. Uacrora Bctpeyaemocrv MOpcKHX 
exe B TpaloBbix yIOBax B OMata3zoHe riry6xH oT 6000 no 7340 m ~— 31%. Bce cGoppr c 
rny6uH Golee 6 KM yoke OGpaGoTaHbI. Onn BkniovaloT 7 BYOB (OfKH C AByMA NOABApaMH) 
H3 6 poMOB YeTbIpeX CeMEHCTB H HECKOJbKO OnpemeneHHH MMW MO poa K3-3a dpparMeurtap- 
HOCTH MaTepHasla, HefOcTaTOUHOH Wig Goslee TOUHOM HDeHTH@UKaUMH. JHU OHH BH OTHO- 
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belongs to the order of soft Echinoidea, Echinothuroida, all the other findings refer predominantly to the 
deep-sea order Spatangoida (Appendix II, Table 23). Two species and one subspecies are endemic for 
depths over 6 km (38% of the species rank taxons). Of the non-endemic species, 4 are found beyond the 
trenches only at abyssal depths and only one is known starting from depth 2,600 m. There are no endemic 
ultra-abyssal genera. 

There are usually few Echinoidea in the trawling catches, but Spatangina with very brittle shells 
are often represented only by fragments. The Echinoidea apparently form a mass population at the 
maximum habitat depth in the Banda trench. The species Pourtalesia heptneri Mironov that lives here has 
been found in all three trawling hauls obtained in this trench, and in the catch from the greatest depth 
7,340 m (Vityaz, st. 7271) there were 24 whole individuals and shell fragments of no less than another 
120 specimens. It is important that on all the whole samples of this species small Bivalvia of the 
Montacutidae family were attached to the spines surrounding the oral cavity [Mironov, 1978b]. Similar 
cases of symbiosis with Montacuta genus mollusks have been noted repeatedly for other species of the 
Pourtalesia genus at considerably shallower depths (see, e.g.: [Gage et al., 1985]). Echinoidea were 
numerous in another two trawling hauls. In the Yavan trench the subspecies Echinosigra amphora indica 
Mironov endemic for it was found in two of the six hauls obtained in this trench, including in one (Vityaz, 
st. 4535, 6,820-6,850 m) with 32 specimens of these Echinoidea. It is characteristic that in the Yavan 
trench that in direct proximity to the abyssal depths of the Indian Ocean there was a massive 
representation of the Echinosigra abyssal genus, while in the Banda trench that is isolated from the open 
ocean abyssal the new mass species found in it is classified as the eurybathic genus Pourtalesiak, one of 
whose representatives is known from the Indian-Malaysian archipelago bathyal. Yet another case of 
detection of a mass population of the new sub-Antarctic species Pourtalesia aff. debilis Koehler is 
confined to the catch made in the Scotia Sea in depths ranging from 5,650 to 6,070 m (Akademik 
Kurchatov, st. 914). This haul found many fragments of shells of Echinoidea of this species belonging to 
no less than 1,150 individuals [Vinogradova et al., 1974; Mironov, 1974, 1978a]. 


POGONOPHORA 


As a result of the intensive study of Pogonophora in recent decades, the number of known species 
of this group is continuously rising. About 180 species are currently known. No less than 29 species 
have been found at depths over 6 km (some of the collected materials have not yet been defined), i.e., 
about 16% of the total number of known species. Only 7 of these species have been found at lower 
depths: 5 have not risen above the abyssal, there is one known each from bathyal depths (1,950 m) and 
sublittoral (22 m). As for the last species, Siboglinum caulleryi, this is a characteristic, sometimes mass 
form of Sea of Okhotsk benthos where this species dwells at depths of the shelf and continental slope 
from 22 to 1,518 m. Typical individuals of this species were found only once in the Kuril-Kamchatka 
trench at depth 8,100 m [Ivanov, 1960a]. Insofar as A. V. Ivanov did not find differences between 
individuals from the shoal populations of the Sea of Okhotsk and the ultra-abyssal population, and at 
intermediate abyssal depths this species was never found, it could be hypothesized that S. caulleryi settled 
in the Kuril-Kamchatka trench only recently and the ultra-abyssal form could not be morphologically 
isolated from the shallow form, although the trench population was undoubtedly isolated reproductively 
from the other populations. 

The 22 species are endemic for the ultra-abyssal zone (76%), and each of them is confined only to 
some one trench or to several neighboring trenches (Appendix II, Table 24). It is characteristic that all the 
known species from the trenches, but not endemic for them are disseminated beyond the limits of each 
trench at shallower depths only 
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in the neighboring ocean region which graphically indicates the local source for the origin of 
Pogonophora fauna in each trench. The greatest known depth of finding Pogonophora fauna is 9,715- 
9,735 m in the Izu-Bonin trench (Heptabranchia subtilis endemic for this trench). 

Undefined close Pogonophora have been found at several other stations by exeditions: on Vityaz 
in the Aleutian, Kuril-Kamchatka and Japan trenches, on Akademik Kurchatov in the Peru trench and on 
Dmitriy Mendeleyev in the Hjort trench. The frequency of encountering Pogonophora in trawling catches 
from the trenches is 28%. Pogonophora are apparently in many hauls obtained by other expeditions 
below 6,000 m for which data on the composition of the caught animals has not yet been published. 

All 6 families of the Phrenulata’ class are represented in the ultra-abyssal and 10 of the 15 known 
genera, including one (Cyclobrachia Ivanov, 1960) endemic for this zone. Being mainly deep-sea 
animals, Pogonophora nevertheless are almost never found far from shores. "As filterers/microplankton- 
eaters Pogonophora depend on the quantity of detritus suspended in the water and the bacterial flora 
developing on it. They are therefore more common in places where there are more or less constant local 
concentrations of near-bottom organic suspended matter. This also explains their absence in open ocean 
spaces far from continents" [Ivanov, 1963, p. 97]. This apparently explains why Pogonophora have never 
been found in the open ocean trenches (Volcano, Mariana, Yap, Palau, New Hebrides, Tonga, Kermadec, 
Romanche) or in deep-sea troughs far from shores. 

Pogonophora are especially abundant and diverse in the Kuril-Kamchatka trench where they are 
represented by no less than ten species. The frequency of encountering Pogonophora in this trench is 
50%. There were about 1,500 Pogonophora of six species in the trawling catch from 9,000 m (Vityaz, st. 
2217). The majority of them belong to one species, Zenkevitchiana longissima whose length of the white 
leathery tube reaches 1.5 m, and the length of the actual animal 36 cm [Ivanov, 1960a]. Pink animals 
(from the hemoglobin in the blood) were located in most of the tubes and their bodies shone through the 
tube. In this catch, Z. longissima was second in population, giving way only to the Holothurioidea 
Elpidia hanseni. It is true that this is the only case of such a mass finding of Pogonophora in the trenches. 
Usually there are very few in the trawling catches. 


HEMICHORDATA 


ENTEROPNEUSTA 


Until recently Enteropneusta were considered to be confined predominantly to shallow depths, 
including littoral waters. Only three findings were known from abyssal depths (2,910-4,545 m) made on 
the Challenger expedition. It was therefore unexpected to find several specimens of Enteropneusta in a 
trawling haul obtained in 1949 in the Kuril-Kamchatka trench from depth 8,100 m [Uschakov, 1952]. 
These animals belonged to a new species, Glossobalanus tuscarorae Belichov [Belichov, 1971] (Fig. 47, 
A). 

In 1966, about 20 specimens of Enteropneusta were again caught in the Kuril-Kamchatka trench in 
the same region and almost at the same depth (Vityaz, st. 5616, 7,795-8,015 m) as previously. 
Enteropneusta were found both times on the ocean side of the trench where apparently considerable 
settlements are formed at depth about 8 km. Single individuals of Enteropneusta in 1969 were again 
collected by Vityaz, but now in the Aleutian trench at depths from 6,520 to 7,250 m (st. 6085, 6139 and 
6145). Then one specimen of Enteropneusta was found 


' Representatives of the Aphrenubata or Vestimenifera class have not been found at depths over 6 km. 
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Figure 47. Enteropneusta Glossoblanaus tuscarorae (A), Kuril-Kamchatka Trench, 8,100 m [per: Belikhov, 1971] and 
Leophenteropneusta (B, C). B One of the photographs from the New Britain trench at depth 8,260 m; C. Graphic reconstruction of this animal 
[per Lemche et al., 1976] 


149 





Puc. 47, Enteropneusta —Glossobalanus tuscarorae (A), Kypwio-Kamuatckuit xen06, 8100 m [mo: Bemmxony, 1971], 4 Lophenteropneusta (5, B) 


B — ona u3 cororpadui, nonyyenusix B Hopo-Bpnranckom %eno6e na rny6une 8260 M; B — rpatbwiecKaa pexkoncTpyKUHA 3TOTO KHBOTHOTO 
[no: Lemche et al., 1976] 
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Figure 48. Lophenteropneusta from Other Ocean Regions 
Key: 


A. Kermadec trench slope, 4,735 m, area of photographed bottom about 5 m [per: Bourne, Heezen, 
1965] 
B. Equatorial Pacific, 5,089 m [per: Thiel, 1969] 


sub-Antarctic trenches South Sandwich and Hjort (Akademik Kurchatov, st. 867, 8,004-8,116 m, and 
Dmitriy Mendeleyev, st. 1305-2, 6,200-6,2300 m) [Vinogradova et al., 1974, 1978]. 


As far as it is known from shallow representatives, the majority of Enteropneusta dwell in U- 
shaped holes dug into the soil, and displaying the body rear end to the outside, form on the soil surface 
hills of spirally twisted fecal braids (similar to the Polychaeta sand eel Arenicola) (see: [Vinogradova, 
1968]). 


Further data about the dissemination in the ocean of deep-sea Hemichordata representatives are 


based on the technique of underwater photography developed in recent decades. Many photographs of the 
ocean floor obtained at abyssal 
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Puc. 48. Lophenteropneusta u3 npyrux pafioHoB OKeaHa 


A — cKnon xeno6a Kepmanex, 4735 M, nomag» cchororpadMposaHHoro yyacrks Ha OKONO § M? (nO: 


Bourne, Heezen, 1965]; BD — axsaropwanpnan Mauiduxa, 5089 mM [no: Thiel, 1979] 


aHTapKTHYecKHX >Ke06ax HWoxHo-CaHaBHyeBomM H Xbopt (”AKafemMuK KypuaTos”, cr. 867, 
8004-8116 mM, uw *JimMurpuit Menpenees”, cr. 1305-2, 6200-6230 m) [Bunorpamosa u op., 
1974, 1978]. 

HackonbKO H3BeCTHO MO MesIKOBOHBIM IIpefcTaBHTeaM, GonbumucrBo Enteropneusta 
oO6uTaloT B BbIpbITEIX B rpyHTe U-o6pa3Hbix HOpaX MH, BBICTABIAA Hapy2Ky 3a0HHH KOHELL 
Tenia, OOpa3yioT Ha NOBepXHOCTH rpyHTa FOpKH CHMpayIbHO 3aK py4eHHBIX teKaIbHBIX LH ypOB 
(mono6Ho nonuxete-neckoxwiy Arenicola} (cm.: [BuHorpanosa, 1968]). 

TanbHeiume faHHble O paclipocTpaHeHHH B OKeaHe riyOOKOBOZHBIX MpefcTaBHTenei 
THNa NoMyXOpMOBbIX CBA3aHbI C pa3BHTHeM B NocileTHHe AecATWIeTHA TeXHHKH NOABOTHOTO 
cororpapupoBaHug. Ha mMuorux cotTorpapHax Ha OKeaHa, MOUyYeHHBIX Ha aGHccaIbHBIX 
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depths showed enigmatic formations in the form of thin, spiral cylinders or twisted loops. Their nature 
remained unknown until the Vema expedition was able to obtain a photograph in the southern Pacific 
Ocean at depth 4,735 m which clearly shows an enormous animal (about | m in length) together with the 
spiral that it left (Fig. 48, A). This animal was then defined as a representative of Enteropneusta, and the 
spiral was its fecal funiculus [Bourne, Heezen, 1965], although these feces were not similar to these 
shallow-water Enteropneusta. Bottom photographs with similar formations were obtained on the ocean 
floor in many regions (see, e.g.: [N. Zenkevitch, 1970; Heezen, Hollister, 1971]) which indicates that 
these animals are widespread in the abyssal World Ocean. 


LOPHENTEROPNEUSTA 


Many photographs of the floor in three trenches, New Britain, Bougainville and New Hebrides 
(Spencer F. Baird, st. 5, 8 and 11) showed very characteristic funiculi in the form of loops or spirals that 
were similar to those previously known from abyssal depths. In 16 instances, at the end of the these 
funiculi the actual animals were also photographed (see Fig. 47, B) with a transparent cylindrical body, 5- 
10 cm long and about 0.5-1 cm thick [Lemche et al., 1976]. The graphic reconstruction (see Fig. 47, C) 
made from the stereoscopic color photographs indicated that this animal has features inherent to 
representatives of two classes of Hemichordata, Enteropneusta and Pterobranchia. Lemche et al. isolated 
these animals into a separate group, Lophenteropneusta (i.e., Enteropneusta with lophophral feelers). This 
group apparently corresponds to the taxon order or class. These animals float to the surface of the silt and 
collect its upper organic matter-enriched layer (detritus), thus making scanning motion by their front end. 
Lemche et al. hypothesize that this animal may sometimes float up from the bottom. The mean 
population density of Lophenteropneusta in the three aforementioned trenches trenches was | specimen 
per 100 m’/floor. The animals in this group, apparently widespread in the abyssal and ultra-abyssal 
zones, include several species, of which two (judging from different types of fecal funiculi) dwell in the 
studied trenches over 6,000 m, and representatives of at least another three species are apparent on 
photographs where they were previously classified as Enteropneusta obtained [Bourne, Heezen, 1965; 
Ewing, Davis, 1967] at three stations in the Pacific and Indian Oceans [Lemche et al., 1967]. H. Thiel 
[1979] several years ago cited yet another photograph of Lophenteropneusta (Fig. 48 B) obtained in the 
equatorial Pacific at depth 5,090 m. 


CHORDATA 
ASCIDIAE 


There are few Ascidiae at depths over 6,000 m. The frequency of finding them in trawling 
samples from these depths is about 25%. The majority of findings are confined to troughs and trenches in 
the northern and western Pacific Ocean. Ascidiae were caught in this part of the ocean in three hauls at 
depths 6,000-6,300 m in the northeast and northwest troughs, as well as in a number of samples from the 
Aleutian, Kuril-Kamchatka, Japan, Volcano, Philippine and Ryuyuko trenches obtained from depths 
8,430 m. Ascidiae were also found in the Kermadec, Peru, Romanche and South Sandwich trenches (in 
the latter in all the trawling samples) [Vinogradova et al., 1974]. Ascidiae are also represented on the 
photographs obtained in the New Britain and New Hebrides trenches (see Appendix II, Table 25). 

The currently defined species or genera belong to five families of single Ascidiae. One species 
(Culeolus robustus) was only found at depth over 
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Figure 49. Ascidiae 
Key: 


a. Situla pelliculosa, Kuril-Kamchatka trench, 8,400 m 

b. Culeolus robustus, Ibid, 7,265-7,295 m 

[per: Vinogradova, 1969, 1970]; 

c. New genus and species from fam. Hexacrobilidae, Volcano trench, 6,330 m; 
d. Octacnemus sp. (fam. Octacnemidae), Kuril-Kamchatka, 8,185-8,400 m) 


7,000 m, the other Ascidiae, whose species affiliation has already been defined, were found not only in 
the trenches but also beyond the abyssal area or its lower subzone. The very unique Ascidiae, Situla 
pelliculosa (Fig. 49), described by N. G. Vinogradova [1969a], the deepest of all the Ascidiae, was only 
found in the Kuril-Kamchatka trench region at depths from 5,000 to 8,400 m. Yet another species of this 
genus was then also described from several findings in the Atlantic Ocean in the area between the Azores 
and the Bay of Biscay at depths from 2,115 to 4,690 m [C. Monniot, F. Monniot, 1973], and then another 
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two species were found somewhat deeper than 5.5 km in the area of the South Sandwich trench 
[Vinogradova, 1975]. 
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Puc. 49, AcuMaHH 
a — Situla pelliculosa, Ky pwio-Kamuatcxni «en06, 8400 mM; 6 — Culeolus robustus, Tam xe, 7265—7295 M 
[mo: Bunttorpanona, 1969, 1970]; @ — HoBbIM pon x BHO M3 Cem. Hexacrobilidae, xem06 Bonkano, 6330 M; 
2 — Octacnemus sp. (cem, Octacnemidae) , Kypwo-Kamuatckmii xe06, 8185—8400 M 


7000 M, ocrTabHble acUMUH, BHAOBaA MpHHasylexkHOCTb KOTOpbIX yKe Olpesesena, BcTpeye- 
HbI He TObKO B KeN06ax, HO He BBIXODAT 3a Mpefenbl AGHCcabHOH 3OHbI WI ee HHDKHel NOD- 
30HbI. OrmcaHHan HT. Buvorpagoson [1969a] ouvenb cBoeoGpa3Han acimmuA Situla pelli- 
culosa (pic. 49), HanGonee my6oKoBOqHaA H3 BCeX aCUMOMH, HalifeHa TONbKO B paione 
Kypuno-Kamuatckoro xeno6a Ha mmy6uHax oT 5000 no 8400 M. B nanbHelitiem eule ODMH 
BH, 3TOTO poma GbUI OMHcaH MO HECKOJIbKHM HaxO%KJeHHAM B ATNaHTHYeCKOM OKeaHe B 
paHoHe Mexay A30pcKHMHM OCTpOBaMH wH BuCKaHCKHM 3a1MBOM Ha rlyOHHax oT 2115 po 
4690 m {Monniot C., Monniot F., 1973], a 3aTem ewe Ba BHAA GBUIN HalifeHbI HeECKONbKO 
my6xxe 5,5 KM B paiioHe IkHO-CaHaBuueBa 2Ken06a [BuHorpaposa, 1975]. 
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Figure 50. Large Single Ascidiae from Depth over 7 km in New Hebrides Trench 
a. photo; b. graphic reconstruction [per: Lemche et al., 1976] 


Representatives of the new Ascidiae genus and species from the family Hexacrobilidae' (not yet 
described) have been repeatedly found during Vityaz expeditions in the northern Pacific Ocean at depths 
about 5 km. Then, a sample of apparently the same species (see Fig. 49, C) was found in the Volcano 
trench at depth 6,3300 m [Beliaev, Mironov, 1977a, Table I, 10]. 

As indicated by Lemche et al., the large (up to 25 cm) single Ascidiae sitting on pedicels (Fig. 50) 
apparently belong to two species of the family Corellidae that were found on 32 bottom photographs in 
the New Britain trench from depths somewhat over 7,000 m. Their population density averaged 1 
specimen per 30 m? [Lemche et al., 1976]. 

Based on the data of C. and F. Monniot [1978], the greatest number of deep-sea Ascidiea species 
in the World Ocean from depths over 2,000 m are confined to level 4-4.5 km in which 71 species of 
Ascidiea are found. Towards both the lower and higher depths, the number of deep-sea species 
diminishes rapidly, and for level 6-6.5 km C. and F. Monniot note only 8 species. As is apparent from the 
data in Table 25 of Appendix II, there are current grounds to consider that there are no less than 20 
Ascidiea species living below 6 km. 


OSTEICHTHYES 


A bottom-dwelling fish was caught for the first time below 6 km by the Monaco expedition by the 
Princesse Alice research vessel in 1901 in the Zeleniy Mys trench. This fish was described in 1913 as 
belonging to a new genus and species Grimaldichthys profundissimus Roule (now converted to the genus 
Holomycteronus, family Ophidiidae). For half a century this remained the deepest sea finding. Only the 


' The Monniot husband/wife team in 1950 isolated 4 genera of single Ascidiae, including the genus Hexacrobylus, and a 
special class Sorberacea [Monniot et al., 1975]. However, they do not indicate which position this class occupies in the 
subtype Tunicata, what its relationship is to all the other Ascidiea, and whether the genera included in it belong to one or 
different families. Following the traditional system, I have therefore left the genus Hexacrobylus and the family 
Hexacrobyylidae in the Ascidiae class. 
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Danish Galathea expedition in 1950-1952 was able to find a fish at considerably greater depths, in 
the Yavan trench at depth 7,160, a specimen of the same species was found 
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Puc. 50. Kpynuaa ogMHounad acllMgqua c rmy6uHbI 6omee 7 km B Hoso-BpwrancKom xKeN06e 
a— oto; 6 — rpaduiecksa pexonctpyknua (mo: Lemche et al., 1976] 


TIpenctabuteneit HoBoro poma u BHA acpi u3 cem. Hexacrobilidae! (moKa ewe He OMM- 
CaHHDbIX) HeEODHOKpaTHO yHaBanOcb HaxODHTb BO BpeMA 9KCNesHUMH Ha "BuTa3e” B CeBepHOi 
yactH Tuxoro oKeaHa Ha ry6uHax OKoNIO 5 KM. B pasibHelliiem 3K3eMIUIAp, NO-BHDMMOMy, 
Toro xe BHAA (cM. prc. 49, B) Spur HaiizeH B xKen06e BonKaHo Ha my6uHe 6330 m [Benxes, 
Mupoxos, 1977a, ra6n. I, 10]. 

Kak yxKa3pmpatot Jlemxe c coapTopaMu, KpymHbie (0 25 cM), cHoAWMe Ha crefembKe omH- 
HOUHBIe aclMOMH (puc. 50), BHOMMO OTHOCAUIMecA K BByM BuyaM cem. Corellidae, 65pm 06- 
HapyxeHbI Ha 32 dotorpapuax ona, NOMYueHHbIX B Hoso-BbputaHckKom >xxeml06e c rnyOux 
HecKosbKO Gostee 7000 M. TlnorHocrs ux MoceneHuit cocraBnaa B cpeyHem 1 9K3. Ha 30 M? 
[Lemche et al., 1976] . 

Tlo pawHpmm K. ux ®. Monnmo [Monniot C., Monniot F., 1978], HavOoNbuee YWCO BHAOB 
rnyG6OKOBOHBIX aciuHaHH Mupoporo oKeaHa, H3BeCTHBIX C rly6HH Gomee 2000 mM, Npxypoue- 
HbI K TOpH30HTy 4—4,5 KM, B KOTOpOM BCTpeveHbI acuMOHH 71 Buna. Kak B cTOpOHY yMeHb- 
WeHHA Ty6HH, TaK MB CTOpOHy MX YBesMYeHHA YHCIO MyGOKOBODHEIX BHDOB Gpictpo y6bl- 
BaeT, H JIA TOpH30HTa 6—6,5 kM K. wn ®. MoHHHO oTMeyal0T Hub 8 BHAOB. Kak BHOHO 43 
HAHHBIX, IipHBefeHHEX B Ta6n. 25 Ipwnoxenna II, B HacTommuee BpeMA eCTb OCHOBaHHA CuH- 
TaTb, 4TO my6x«xe 6 KM OGUTAICT, BHDHMO, He MeHee 20 BHDOB acunmHit. 


PbIBbI — OSTEICHTHYES 


Bnepppie HecKONbKO riy6xe 6 KM MpHyOHHaA pbiGa Gpnla NoHMaHa 9KcIenHuMeH Mona- 
Ko Ha 3/c “IIpwauecca Anuca” B 1901 r. B KoTNoBHHe SeneHoro Mpica. 31a ppi6a Gpnla B 
1913 r. oMMcaHa Kak OTHOCAMUNaacA K HOBOMY pony Hu Buy Grimaldichthys profundissi- 
mus Roule (refepb nepeBeneH B pon Holcomycteronus, cem. Ophidiidae). B teuenne mo- 
MOBHHEI CTONeTHA 3TO HaxO%KWeHHe OcTaBalOcb CaMBIM TIYOOKOBODHBIM. JlMub JATCKOM 
akcnemuunu Ha ”Tanatee’? 1950-1952 rr. ynanoch O6HapyxHTb pbi6 Ha 3HauHTeIbHO Oomb- 
wmx my6vHax — B ABaHcKoM xenoGe Ha my6uHe 7160 m Gpnl NOMMaH 9K3eMIVIAp TOFO Ke 


- ' Cynpym™ Mono B 1975 r. paigenunn 4 pona ODAHOUHEIX acuMoHH, B TOM UxXcHe H pon Hexacrobylus, B 


oco6himt = Knacc Sorberacea (Monniot et al, 1975]. OgHaxo OHH He yKa3bIBaloT, Kakoe NomOxKeHHe 3aHH- 
MaeT 9TOT KIacc B Noyrane Tunicata, KaKOBO eFO pOCTBO CO BCeMM OCT@IBHBIMH aCUHOHAMH (1OTacc 
Ascidiae) 4 OTHOCATCA mH BKMOUaeMble B HeFO pol K ODHOMY WIH pagHBIM ceMeficrBam. Ilosromy 
reer H, cneqyA TpagHUuHOHHON cucTeme, ocTapnmo pon Hexacrobylus u cem. Hexacrobylidae B x1acce 
Ascidiae. 
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as in the Zeleniy Mys trough, and at depth about 6,700 m in the Kermadec trench a representative of the 
family Liparidae. Both of these findings were only described in detail in 1964 [Nielsen, 1964]. Several 
specimens of two Liparidae were caught in 1953-1957 by Vityaz expeditions in the Kuril-Kamchatka and 
Japan trenches, including in the latter all the way to depth 7,587 m. Finally, in 1970 the American 
expedition on the J. E. Pilsbury caught yet another representative of the family Ophidiidae in the Puerto 
Rico trench at depth 8,370 m that is now the deepest depth of catching the fish. 

Appendix II, Table 26, gives a list of all the fish species that were caught at depths over 6,000 m. 
There are currently 7 known species. All of them are Teleostei of two orders, 3 specieis of Liparidae 
from the order Scorpaneiformers and 4 species of two families of the order Gadiformes. 

All three Liparidae species are endemic for depths over 6 km and have a narrow-local 
dissemination in one or two neighboring trenches of the Pacific Ocean. These three species are closely 
related and were initially [Andriashev, 1955; Nielsen, 1964] classified as one genus Careproctus. Only 
further was the species from the Kermadec trench isolated into a special genus Notoliparis, while the 
northern Pacific Ocean species (suborder Pseudoliparis) also possibly deserve separation into an 
independent genus (see: [Andriashev, 1978, p. 152]). It is important that another two Notoliparis species 
were described from later collections of Soviet expeditions from the Antarctic and Subantarctic waters, 
and the fish of both species were caught at depths about 5,400-5,500 m., i.e., only 500-600 m above the 
formal boundary of the ultra-abyssal zone. One of these species, N. kurchatovi Andriashev was described 
near the yet unstudied South Orkney trench, and in the same trawling haul there were also some 
invertebrates, typical for the trench ultra-abyssal fauna. Andriashev considers it likely that this species 
also dwells in the South Sandwich trench [Andriashev, 1975]. The second of these species, N. 
macquariensis Andriashev, has been described from the sub-Anatarctic Macquarie trench whose greatest 
depth is about 5.5 km [Andriashev, 1978]. It is quite possible that the latter species dwells and is located 
even further to the south of the Hjort trench with maximum depth about 6,700 m. Thus, the Pseudoliparis 
species are endemic for depths over 6,000 m and for trenches of the northwest Pacific Ocean, and all 
known Notoliparis species are disseminated to the south of 35° s. 1. and only in the depth range from 
5,400 to 6,770 m. 

In contrast to the Liparidae, two of the Ophidiidae representatives that are known from depths over 
6,000 m, Abyssobrotula galatheae and Holcomycteronus profundissimus, are also widespread at lower 
depths in the Atlantic, Indian and Pacific Oceans. The first of these species is known from 11 findings at 
depths from 2,330 to 8,370 m, the second from 5 findings at depths from 5,180 m to 7,160 m. The 
dissemination of the third ultra-abyssal Ophiuroidea species, Leucicorus atlanticus, is limited to the 
western Atlantic Ocean from which it is known from 7 findings (5 in the Cayman trench, and one in the 
Yucatan trough of the Caribbean Sea and in the Puerto-Rico trench area) from depths 4,580 to 6,800 m. 

It is well known that some representatives of another family of the order Gadiformes, 
Macrouridae, are common at abyssal depths and conduct a bottom-dewelling lifestyle. Okutani [1982] 
thus reports that during numerous benthic trawlings by a two-meter beam-trawl in the western part of the 
northwest Pacific Ocean trench in 1977-1980 by the Japanese vessel Soyo-Maru the only often found fish 
that was not defined to species was a representative of the genus Coryphaenoides (Coryphaenoid fish), 
that apparently is fairly common on the ocean abyssal floor. This same publication makes the first report 
of catching one specimen of Coryphaenoides by a long-lined crab-basket set at depth 6,180 m, a direct 
proof that these fish swim in direct proximity to the bottom, as noted by Okutani. 

Information has also been published that bottom-dwelling fish have been observed from 


156 


Page 110 


Figure 51. Fish Found Below 6 km 
A. Abyssobrotula galatheae [per: Nielsen, 1977]; B. Halcomycteronus profundissimus [per: Nielsen, 
1964]; C. Leuicocorus atlanticus [per: Nielsen, 1975]; D. Careproctus (Pseudoliparis) ambylstomposis 
[per: Andriashev, 1955]; E. Notoliparis kermadecensis [per: Nielsen, 1964] 


bathyscaphes. It is mentioned in brief reports from descents of the French Archimede bathyscaphe to 
ultra-abyssal depths of the northwest Pacific Ocean trench [Anonym., 1962, 1963] that the observers in 
the bathyscaphe on August 12, 1962 saw several fish on the floor of the Izu-Bonin trench at depth about 
9,220 m. When Archimede descended in the summer of 1967 in the Japan trench, a fish similar to 
Careproctus was noted at depth 7,220 m [Laubier, 1985]. This observation agrees well with the catch by 
the Vityaz expedition in April of the same year at a somewhat lower depth of the Japan trench (about 
7,600 m) of a fish that belongs to the new species of the Careproctus genus. 
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Puc. 51. Pai6n1, HaftnenHbie rny6xe 6 KM 


A — Abyssobrotula galatheae [mo: Nielsen, 1977]; 5 — Halcomycteronus profundissimus [no: Nielsen, 
1964]; B— Leucicorus atlanticus [mo: Hunscen, 1975]; — Careproctus (Pseudoliparis) amblystomopsis 
[no: Annpuames, 1955]; — Notoliparis kermadecensis [mo: Nielsen, 1964] 


Gatuckapos. B KpaTKHx coo6ujeHHAX O ciycKax paHuy3cKoro G6aTHcKatba ”"ApxHMel” 
B ynbTpaaGuccalbHple riyOuHb! *en060B ceBepo-3alanHoH YacTH Tuxoro OKeaHa [Anonym, 
1962, 1963] ynomaHyro, uTo HaxOnMBUHeca B OaTHcKade HaOmionatenu 12 aBrycta 1962 Tr. 
BHOeNH HeCKONbKHX pbIG y Ha Up3y-Bonuuckoro »xxeno6a Ha rny6uHe OKONO 9220 M. 
IIpu morpyxenuu ”Apxwmena” metom 1967 r. B AnoHckomM 2xxem0G6e pbiOa, Moxoxkan Ha 
Careproctus, 6biia 3ameyeHa Ha rmyOuHe 7220 m [Laubier, 1985]. Iro HaGmtopenne mpe- 
KpacHo corsacyeTcd c NOHMKOM 9KcnepMUMei Ha ”BuTA3e” B alpeme TOFO Ke TOMA Ha He- 
ckonbKO GobueH riy6uHe AnoHcKoro >xenoGa (oKon0 7600 Mm) ppl6nl, OTHOCALUIeicA 
K HOBOMY BH pona Careproctus. 
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Fish were also successfully observed in the Puerto-Rico trench during descents of the same 
Archimede bathyscaphe in May-June of 1964. One fish was noted near the floor during a deeper 
submersion of the bathyscaphe at depth 8,300 m [Wolff, 1964; Peres, 1965]. J. M. Peres cites more 
detailed information about the bottom-dwelling fish that he observed during submersions to depths 7,250 
m. The bathyscaphe floated at this depth above the bottom for about one mile, and during this time Peres 
counted about 200 specimens of small fish similar to Careproctus, and also saw three fish of two other 
species [Peres, 1965]. 

Unfortunately, no photographs were made in any of these instances of the fish that would allow a 
reliable determination. However, a catch of Abyssobrotula galatheae in the Puerto-Rico trench at 
approximately the same depth at which the fish was observed from the bathyscaphe is a conf irmation of 
these observations. It is quite likely that the fish will be caught later at even greater depths. The report of 
Jacque Piccard [1960; Piccard, Dietz, 1963] that during a descent of the Trieste bathyscaphe to the bottom 
of the Mariana trench on January 23, 1960, he and his companion, D. Walsh, through the porthole at 
depth 10,912 m on the floor saw a flat flounder is apparently erroneous. It is more likely that they 
assumed that the fish was another animal, most likely a large Holothurioidea [Wolff, 1961]. 

It is interesting that when bait is placed on the ocean floor at abyssal depths and is photographed, 
the resulting photographs show that quite a few fish of several species almost always gather at the bait, 
Macruridae, Brotulidae, Zoarcidae, and Liparidae [Hesler et al., 1978]. These fish clusters at the benthic 
bait are easily visible, f or example, on the photographs at depth 5,856 m in the northwest Pacific Ocean 
(34°03' n.1., 163°59' e.1) [Dayton, Hessler, 1972] and at depth 5,861 m on the edge of the Philippine 
trench (9°53' n.1., 127°43.8', e.1.) [Hessler et al., 1978]. The authors of the latter publication have also 
noted similar fish clusters at benthic bait in the abyssal zone near the Chile trench (see Fig. 36). These 
authors, however, make special note that they never noted fish gathered near bait lowered to trench ultra- 
abyssal depths (6,717 and 7,196 m in the Chile trench, near 9,600 m in various parts of the Philippine 
trench, and 10,500 m in the Mariana). Insofar as these observations were made not only at the maximum 
depths (9,600-10,500 m) where the fish possibly do not penetrate at all, but also at lower depths, where 
the possible existence of the fish has been proven, it has to be hypothesized that although the fish live in 
the ultra-abyssal trench depths, there are very few of them and their populations are very sparse. 
Illustrations of ultra-abyssal fish are given in Fig. 5.1. 


Chapter 5. 
GENERAL CHARACTERISTICS OF THE COMPOSITION OF 
THE TRENCH BENTHIC FAUNA 


It is apparent from the data cited in the previous chapter that more or less numerous 
representatives of the overwhelming majority of the large taxonomic groups have now been found in the 
benthic fauna populating the depth over 6 km of the free-moving marine organisms living on the floor or 
near the bottom. 

In addition to bacteria and Protozoa (Foraminefera, Xenophora) below 6 km representatives were 
found of 17 types and 37 classes that belong to approximately 210 families and more than 400 taxons of 
the genus rank (several genera represented by two suborders). There are approximately species 
definitions already known for 720 forms, but some of these species have not yet been described. Of these 
720 taxons, 
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660 are species rank. benthic or bottom-dwelling species, 58 are true pelagic, not related to the bottom 
(Hydromedusae, suborder Calanoida from the Copepoda, family Halocypridae from the Ostracoda, 
suborder Hyperiidea and some representatives of Gammaridea, mainly Hyperiopdsidae from the 
Amphipoda). 

The number of species that are known from different trenches is indicated in Table 8 (the total 
number of species in this table is less than the formal sum for the trenches since many species are found in 
several trenches). 


GROUPS ABSENT AT DEPTHS BELOW 6 km 


Of the free-living marine benthic animals none of the Protozoa have been found below 6 km, 
Infusoria, and of the Metazoa, Calcispongia, Ctenophora, Kinorhyncha, Kamptozoa Merostomata (order 
Xiphozura), Phoronoidea, Pterobranchia and Acrania, as well as benthic Decapoda (suborder Reptantia). 

As for the Infusoria and Kinorhyncha, it is difficult to say whether or not they really penetrated to 
depths over 6 km or were not found here because it is necessary to use special collection methods that 
have only been to be used in deep-sea research to find these extremely small animals that have a very 
delicate structure. Until comparatively recently, these groups were not known at all from great depths and 
only in 1966 was Kinorhyncha found at depths to 4,690 [Thiel, 1966]. 

From depths over 6 km some groups that are now detected at these depths were also not known 
comparatively recently (Turbellaria, Oligochaeta, Gastrotricha, Tardigrada, marine Acarina, shrimp, 
Brachyopoda). 

Benthic Ctenophora, Kamptozoa, Xiphosura, Phoronidea, Pterobranchia and Branchiostoma, are a 
fairly small and exclusively or predominantly shoal group. The absence of animals from these groups 
below 6,000 m is therefore not unexpected: apparently they are really incapable of penetrating to these 
depths. Among the Calcispongia and benthic Decapoda only a small percentage is species adapated to 
life in the abyssal, and none have been found below 5,200 m. It is possible that these two groups are the 
first in an essentially continuous series of those selected from the fauna under the influence of pressure as 
the maximum depths are reached. 

There is currently no possibility of making a specific comparison of the species diversity of the 
abyssal and hadal fauna since there is no summary information about the number of types of abyssal 
fauna based on the numerous data of the last decade regarding the very diverse fauna in the hydrothermal 
outcroppings, and apparently, the very unique fauna of the underwater ridges and numerous underwater 
mountains of which a special study has only been started recently. One can only state that the hadal fauna 
as a whole is at least 3-4 times lower in diversity to the abyssal fauna. 


ENDEMISM 


The degree of species endemism for the entire benthic and bottom-dwelling fauna of depths over 6 
km averages 56%. Endemism for the real pelagic fauna is somewhat lower, averaging 41%. However, as 
indicated in Chapter 4 for individual groups of animals (see Figs. 28-32, 40-44) and as is clear from Fig. 
52, the total degree of endemism for all benthic Metazoa increases naturally with depth. Depths 6-7 km 
as already noted repeatedly are transitional between the abyssal and hadal, and are characterized by the 
least degree of fauna endemism compared to the deeper levels. The mean degree of species endemism for 
level 6-6.5 km is 26%. 
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Figure 52. Vertical Dissemination of Benthic and Bottom-Dwelling Metazoa 
Known from Depths over 6 km (A) and Change with Depth in Number of 
Species (1) and Percentage of Endemics (2)- (B) 


Figure 53. Change in Species Endemism of Benthic Fauna (%) with Depth in Trenches of Temperate (A) 
and Tropical (B) Latitudes of Pacific and Indian Oceans 
Numbers in parentheses are the number of species analyses for each kilometric level 
160 
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Puc. 52. BeprukKanbHoe paciipoctpaHeHHe DOHHBIX ¥ NpH- 6 
DOHHEIX Metazoa, H3BeCTHBIX C riy6uH Gomee 6 KM (4), & 
HM W3MeHeHHe C rmy6uHomt uncna BunOB (J) H Npouentay 7 
3HDeEMHKOB (2) — (5) ES 
38 


Puc. 53. HsmeHeHve BHOOBOrO 93HTeMH3Ma nonnon OS 9 
cpayHat (%) c rny6unoh B ->xxeno6ax ymepeHHbIx (A) HK 





Tponwueckux (6) umpor Tuxoro x MxayitcKoro oKeaHoB 0 
Uncna B cKo6Kax — KosMUeCTBO BHOOBBIX onpeneneHnit 
DJIA KaKDOrO KHOMeTPOBOLO TOpH30HTa ft 30.40 +«SO60~«70~BOSC«SC«NO 


EcrecrBeHHo NogTOMy, 4TO HaHMMeHbIHe NoKa3aTemH 39HqemH3Ma (oT 20 m0 28%) xapak- 
TepHbl Wid cdbayHsr xenoGos (Iepyanckuit, Xbopr) H KOTMOBHH, TpasloBbie OBI B KOTO- 
pbIX MpOBOAMIMCh THLIb B TOpH30HTe 6—6,5 KM (ra6n. 8). Han6onpumit npouweHT 3HDeMH- 
KoB (86—100%) cBoiicrBeH »xem06amM, B KOTOpbIX MH CpeMHAA rniy6uHa NoBOB GbVIa HaH- 
G6onbwet (Toura, Mapvanckuh, Oununnunckun). Jia Bcex OcTanbHbrx >KeO60B 3He- 
MH3M HX cayHbr KoneOnetca OT 37 Oo 81%, NpMuem 9TH passiMYHA He COTMacyloTca C pa3- 
TIMYMAMH B CpepHeH riyOHnHe JIOBOB, 

Tipu avanuse aaHHpix ra6n, 8 GpocaercA B rula3a pa3sMyHe MexKDY 2xe0GaMM yMepeH- 
HbIX HM TpOMMYecKHX wHpoT, Jia NpOBepKU TOFO, HaCKOMbKO 3aKOHOMEPHbI 3TH pagH- 
4MA, A TIpOBell cpaBHeHHe H3MeHeHHA CTelleHH 9HDeMH3Ma Mo riyOuHe ANA AByX rpylin 
*eNO60OB, rny6HHbI KOTOppIX MpeBpnouaiotT 7 KM. B nepByi rpynny Opvin BKIWOUeHBI BCe 
*eN06a, pactosloxKeHHple B yMepeHHbIX WHpoTax: AjeyrcK HH, Kypwio-KamuatcK Hi, AMOH- 
ckwi, An3y-Bonunckui, Kepmanek u Uwiuiicknit (65 rpanenwit na rmy6uHax 90 10 KM) — 


- CO CpeMHHMM MOKa3aTeAMM JHTeEMH3Ma OT 42 TO 59%, TlockonbkKy Bce 3TH >%xeN06a pac- 


nomoxKeHbt B TAXOM OKeaHe, B CpaBHHBaemy1o rpylty >xenoOoB TpomwuecKHx WIHpOT 
6bITIH ~BKJIOUEHBI Take TONbKO THXOOKeaHCKHe~ xKen06a — BonKaHo, MapwahcKui,, An, 
Nanay, Pioxio, Owiunnnuckaw, Byrenpwipckui, Hopo-Te6puuckui, Toura, a Takxxe Ha- 
XOQALIMHCA B HeMOcpefscTBeHHOH Gnu3octm K Tuxomy. oKeaHy ApaHcKui xen06 (55 rpa- 
NeHHH Ha rny6uHax no 10730 m) co cpemHumu NoKagaTen AMM 9HOeMH3Ma OT 54 fo 100%. 
M3 srow rpynnbr 6bvI yMbiWIeHHO HcKOYeH >xeI06 Banga, xapaKTepH3yloulniica cpeqH 
x*xenoGOB TpOMMyecKHX WIMpOT HaHMeHbIWeH cTeMeHbIO 3HHeMH3Ma ero cbayHbI (43%), 4TO, 
BO3MOXKHO, YKa3bIBaeT Ha efO OTHOCHTesIbHyIO MONOgOcTR (cm.: [Benses, 19666, 1972; 


8. Bax, 1380 113, 
















It is therefore natural that the least endemism indicators (from 20 to 28%) are characteristic for the fauna 
of trenches (Peru, Hjort) and troughs in which trawling catches were only made in the 6-6.5 km level 
(Table 8). The greatest percentage of endemics (86-100%) is inherent to the trenches in which the mean 
depth of the hauls was the greatest (Tonga, Mariana, Philippine). The endemism for all the other trenches 
fluctuated from 37 to 81%, and these differences do not agree with the differences in the mean depth of 
the catches. 

Analysis of the Table 8 data indicates a remarkable difference between the trenches in the 
temperate and tropical latitudes. In order to verify how natural these differences are, I compared the 
changes in the degree of endemism over depth for two groups of trenches with depth over 7 km. The first 
group included all the trenches in the temperate latitudes: Aleutian, Kuril-Kamchatka, Japan, Izu-Bonin, 
Kermadec and Chile (65 trawlings at depths up to 10 km) with mean endemism indicators from 42 to 
59%. Insofar as all of these trenches are located in the Pacific Ocean, only Pacific Ocean trenches were 
included in the compared group of tropical latitude trenches, Volcano, Mariana, Yap, Palau, Ryukyu, 
Philippine, Bougainville, New Hebrides and Tonga, as well as the Yavan trench which is in direct 
proximity to the Pacific Ocean (55 trawlings at depths to 10,730 m) with mean endemism indicators from 
54 to 100%. The Banda trench was intentionally omitted from this group because it is characterized 
among the tropical latitude trenches with the least degree of endemism of its fauna (43%), which possibly 
indicates its relative young age (see: [Beliaev, 1966b, 1972; 
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TABLE 8. 
NUMBER OF SPECIES OF BENTHIC AND BOTTOM-DWELLING 
METAZOA KNOWN FROM VARIOUS TRENCHES FROM DEPTHS 
OVER 6 km AND DEGREE OF ENDEMISM, % 


Key: 

. Trench 

. Number of trawling hauls 

. Mean haul depth, m 

. Number of species analyses 

% of endemic ultra-abyssal species 
. Approximate number of undefined species 
. Aleutian 

Kuril-Kamchatka 

. Japan 

10. Izu-Bonin 

11. Volcano 

12. Mariana 


WOIDWAAWNE 
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13. Yap 

14, Palau 

15. Philippine 

16. Ryukyu 

17. Bougainville 
18. New Hebrides 
19. Tonga 

20. Kermadec 

21. Peru 

22. Chile 

23. Banda 

24. Hjort 

25. Yavan 

26. South Sandwich 
27. Romanche 

28. Puerto-Rico 

29. Cayman 

30. Pacific Ocean troughs 
31. Atlantic Ocean troughs 
32. Total 

33. About 


Belyaev, 1972]). The results of this comparison are shown in Fig. 53, from which it is evident that a 
significantly greater species fauna endemism is inherent to the tropical latitude trenches than to the 
temperate latitude trenches. 

The mean indicators of fauna endemisms of a certain trench, in addition to the depth, is also 
affected to a certain measure by the degree of study of the various groups of animals, insofar as they have 
an inherent varying degree of endemism (Table 9), in other words, a varying rate of isolation from the less 
deep-sea fauna, apparently due to varying rates of evolution (differences in the rate of species 
differentiation) at ultra-abyssal depths. However, the differences in the population composition could 
hardly be the reason for such a distinct difference between the endemism in the temperate and tropical 
latitude trenches. It is still unclear how to explain this difference. 

The low degree of fauna endemism in the South Sandwich trench (37%) may be explained by its 
location in the cold sub-Antarctic region which is generally characterized by a rise in deep-sea animals to 
shallower depths that are usually not characteristic for them. 

Trench fauna endemism at the genus taxon level (see Table 9) fluctuates in different classification 
groups from 0 to 26%, averaging 10%. The list of endemic genera is given in Table 10. 
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Ta6nuua 8 


YHCHO BHAOB MHOFOKeTOTBIX NOMHSIX H MPHAOWHBIX %XHBOTHBIX, 
H3BCCTHBIX H3 PSSHBIX xen06os Cc riy6umn Gonee 6 KM H Crefetb 3HAeEMH3Ma, % 











Uncno sugo- 
BBIX Ompenene- 


HM a 


% asunemuaHsix | Oprenrmponos- 
ymbpaaGuccasm-| Hoe wicm0 He oM- 
PeneneHHnix 













2 





Aneyrcxuit 7 1 7018 59 42 25 
Kypuno-Kamuarcxuit © 26 7791 189 50 43 
Anoucxuh 4 11 6971 98 530 38 
Mosy-Boruncxunlo 8 7934 40 48 24 
BonKano // 4 7311 13 54 17 
Mapuanckt / 2 9 8994 12 100 12 
fn 13 3 7105 16 81 10 
Tlanay 14 2 1545 13 11 22 
Ounummucknt /S— 14 8635 29 86 27 
Pox / 3 6973 14 72 10 
Byrensunscxnt /7 5 8409 34 11 21 
Hoso-Te6prackuit ( 1 6750 5 60 17 
Toura / 4 9308 12 100 5 
Kepmanex 20 8 _ 7690 14 59 15 
Tepyancxutt 3/ 8 6165 43 23 22 
Uwmitcat 22 2 7360 4 50 2 
Bawa ay 5 7115 30 43 6 
Xsopt 5¥ 3 6303 5 20 2 
Awanckutt <5 6 6813 38 1 12 
IOxHo-Cangputesn 26 5 7201 43 37 20 
PomaM 37 5 7183 10 60 12 
Ilyspro-Puko of 5 7504 26 50 6 
Kaitman 29 7 6512 17 47 4 
Kornosnunt Tuxoro3 © 9 6126 85 28 19 
oKeaHa ; 33 

KornosHHEt ATMaHTH-3 / 3 Oxono 6000 25 20 19 
yecKOro OKeaHa ? 

Beero 32 164 7157 660 56,4% 300 


Belyaev, 1972]). Pesynbratni sToro cpaBHeHHA NpHBepeHbI Ha pc. 53, H3 KOTOpOrO BHD- 
HO, 4YIO *xeN06aM TpOMHYeCKHX LUIMpOT CBOMcTBeH Ha BCex rmyOuHax 3HaYMTeNbHO GombUIH 
BHIOBOM 9HDCMH3M MX *bayHbl, YemM %KeN0GaM yMepeHHbIX WIMpoT.. 

Kpome rvy6uHbl, Ha CpefHve MoKa3aTemu cTeMeHH 9HeMHu3Ma cayHbl TOTO WIM HHOFO 
*«em06a B KaKOH-TO Mepe BIIMAeT HM CTeMeHb H3YYeHHOCTH pa3HbIX py 2HBOTHBIX, M0- 
cKONIBKY HM CBOMCTBeHHa pa3Had crelleHb 3HMeMH3Ma (Tas. 9), HHaYe rOBOpA pa3mHuHaA 
cKOpocTh Q6ocoOneHHA OT MeHee rmyG6OKOBONHOH dayHbl, BHOMMO O6ycnoBMeHHaA pa3- 
HbIMH TeMNaMM 3BONOUMH (pa3IHuHAMH B CKOpOcTH BHOOBOH gHddepeHuHalHH) Ha 
yibr paaGuccayibHbIx riyGnHax, OgHaKO pa3IHYHA B COCTaBe X%XHBOTHOTO HaceneHHA ef[Ba 
JIM MOryT O6bITb NpPHYMHOH CTOMb YeTKOrO pasIMYHA MexKy JHCMA3MOM B 2%xeN06ax yMe- 
peHHbIX H TpOMHMyeCKHX WMpoT. Yem OObACHAeTCA 9TO pasmMuHe, MOKA HeACHO. 

Manag cteneHb 9HfemMH3Ma qbayHbt MWoxHo-CaHoBuyenpa >xxeno6a (37%), BO3MOXKHO, 
OOBACHAeTCA ero MpHypoveHHOcTbio K xOMOAHOMy cyOaHTapKTHYecKOMy paHOHy, OIA 
KOTOporo BOOGue XapakKTepeH Nopbem rilyG6OKOBOMHBIX 2%KHBOTHBIX Ha OObIUHO HeCBOHCr- 


_ BeHHbie HM MCHbILMe rsly OHHBI. 


SHIeMH3M cayHbI %xen0G0B Ha ypOBHe TaKCOHOB pofoBoro paHra (cM. TaGm. 9) KO- 
NeGneTcA B pagHbIX CHCTeMaTH4ecKHXx rpynnax ot 0 fo 26%, a B cpeqHem cocraBnxet 10%. 
Cnucok 93HeMHUHBIX ponoOB NprBepeH B TaGz. 10. 
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TABLE 9. 
SPECIES AND GENUS ENDEMISM OF THE MAIN GROUPS OF 
BENTHIC METAZOA DWELLING AT DEPTHS OVER 6 km 


e 
= 


. Group 

. Species taxons 
Number of analyses 
% of endemics 
Genus taxons 
Number of analyses 
% of endemics 

. Other 

. Other groups 

10. Summary data 


OC ONAARWNE 


* ‘Without consideration for the purely plankton genera and genera in groups only defined to the family 


level. 
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Ta6nnua 9 


Bugosokt H pomosok 34eMH3M OCHOBHBIX FpyNM AOHHbIX MHOFOKJ1eTOUHBIX *HBOTHBIX, 
oGuraronx Ha ry6HHax Gonee 6 KM 









TaKCoHbI BHAOBOFO paHrs TaKxcoHbi pozosoro panra 5 ; 


% aHTe MKK OB Uncno onpeny, 
neni 
40 







nenuit 


Polychaeta 73 50 14 
Echiuroidea , 13 30 10 0 
_Tanaidacea 53 40 15 7 
Isopoda 122 63 34 9 
Amphipoda 35 78 28 11 
Gastropoda 56 68 41 26 
Bivalvia 47 68 33 15 
Holothurioidea 56 . 69 20 10 
Tlpoune Echinodermata bg 53 49 30 7 
Pogonophora 29 716 10 10 
Mpoue rpynnsl ? 123 43 93 9 
CymmapHble jaHHble 0 ' 660 56,4 364* 10 


*Be3 yvera WcTO MsHKTOHHbIX pOROB HW pONOB B rpymmax, OnpeeteHHbIX MHUIb DO CeMeiicTBa. 


Ta6nuya 10 
Takcoubl pofoBoro paHra, J4AeMMIHBIe ANA rry6HH Gonee 6 KM 


, ey Pacnpocr paHeme 
ie ee 











Uncyo BHOOB — 
HaxooKneHHh 


s 






Hydroidea 
*Voragonema Naumov II P KK JIloz 8700-6800 1-1 
Actiniaria . 
*Hadalanthus Carlgren Kep 6660 —6770 1-1 
Polychaeta AL RYE . 
F ya 
Bathyedithia Pettibone sc, Oust: 6810~7880 1-4 
Bathykermadeka Pettibone TIOH, Kep, 6660-8720 1-8 
Ban, Wy? pep (10210?) 
BathyXurila Pettibone KK, Anon, Oun 6600-8400 1-4 
*Bathilevensteinia Pettibone Ton Tou 9735 —9875 1-1 
*Bathimariana Levenstein Pik RVY 7440-7450 1-1 
Macellicephaloides KK, Anou,Tae 6150-10710 8-18 
Uschakov MMap, OC SS 
Vitjazia Uschakov KK, Anon JAP 6150-8100 1-6 
Copepoda 
Puchinia Vyshkvartzeva 11 ? KK 8500-6000 1=2 
*Herdmaniopsis Brotzkaja C3 on To 6076 1-1 
ieaede Nw tronsh 
* Arybalurops Gamo Anon JAP 6380-6450 1-1 
Austroniscoides Birstein Byr 86 6920-9043 1-3 
*Nannoniscidae gen.n.Wolff Katiman CA 6800 1-1 
*Nannoniscidae gen, n. Wolff np PA 8330 1-1 
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Ta6nuua 10 (oKoHuaHHe) 


Amphipoda 
Bathyschraderia Dahl 
Metaceradocoides Birst. et Vinogradova 


*Steleutera Barnard 
*Eusiridae gen. n.(?) Dahl 
Gastropoda 

Abyssobela Kantor et Sysoev 
Aenigmabonus Moskaley 

Bonus Moskalev 

Calliloncha Lus 

Caymanabyssia Moskaley 
Kurilohadalia Sysoev et Kantor 
*Paracalliloncha Lus 
*Tuskaroria Sysoev 

Vitjazinella Sysoev 

Bivalvia 

Parayoldiella Filatova 

7 TMogpon Intercalaria Filat. et Schileico 
7 Tlogpoy Parayoldiella s, str. 


7Tonpon Polycordia (Angustebranchia) 
Ivanova 
Nuculanidae gen. n. Filatova 
*Nuculanidae gen. n. Filatova 
Asteroidea 
Lethmaster Belyaev 
Ophiuroidea 
Abyssura Bel. et Litvinova 
Holothurioidea 
Hadalothuria Hansen. 


*Psychropotidae gen. n. Belyaev 
Pogonophora 

*Cyclobrachia Ivanov 
Osteichthyes 


7 flonpon Careproctus (Pseudoliparis) 
Andriashev 


PLP Ton 
Oun, ah », TOH 6960-9990 
KB, 2B 6600-8345 
M ae An Y 

Tlep 6324-6328 
Kep 6960-7000 
NeW TROUGH 

C-3 Kotn To 6096-6127 
KK 6090-8120 
KK, Tou TOW 8240-9530 
KK, HB 28 6770-8120 
Katiman CA 6740-6800 
KK, AnonTAP = 6156-8430 
KK 8035-8120 
KK gy-w 72 u6H 7210-7230 
KK,C-3xot To 6090-6135 
KK, sine, 1350-7710 

if _ 
y One 
KK, hae 6330-10190 
Map, An, 
PLE oun, OC SS 

KK 8060-9335 - 
Ton 

Tou, Kep 8928-10687 
sis Y 6820-6850 
RY& pLPp 

Pox, Oun 6460-7880 
At TAP 

An, KK, Anon 6156-7295 
NB Be NW 

HB, Byr, HI, KK 6758-9530 
KK 9170-9335 
Byr Be 71974-8006 

Jae 
KK, nou 6156-7587 


*MoxoTHiniecKkne PODbI, H3BCCTHbIC MO ODHOMY HaxoxKDeHHh. 


Tipumewan ne. I] — nerarmueckue pomp; o6bactenie cOKpalleHHBIX HasBaHHit axeno6oB cM. B IIpxz10- 


2KCHHH. 


Oe oe Se Se 
ttt 
NEFF ONNAN wp 


( 


1(22) 4+ 
+ poro? 
1-1 


1-1 


2-4 


ca a a SS eS eee 
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Three endemic subfamilies for depths over 6 km are known from the family taxon rank. Two of 
them were isolated [Pettibone, 1976] in the Polynoidae family from Polychaeta, Macellicephaloidinae 
and Bathyedithinae, and one in the Porcellanasteridae family from Asteroidea [Beliaev, 1985a], 
Lethmasterinae. Additionally, in different groups there are at least 10 known genera disseminated not 
only in the trenches, but endemic for depths over 5 or 5.5 km at which they dwell near the corresponding 
trenches. Two families have this same dissemination, Gigantapseudidae Kud.-Past. from Tanaidacea 
(5,460-7,880 m in the Philippine trench region) and Vemidae Moskalev et al. from Monoplacophora 
(5,607-6,489 m in the Peru trench region). 


Chapter 6 
VERTICAL DISSEMINATION 


DEGREE OF EURYBATHICITY 


It was apparent from the previous chapters that the ultra-abyssal benthic fauna are not unique in 
the entire depth range from 6 to 11 km and could reveal some laws governing its change as the depth 
increases. The total number of species in all taxonomic groups of animals diminishes with depth, while 
the percentage of species endemic for the zone as a whole increases. As the depth rises, there is also a 
change in the species composition. The species that dwell not only in the ultra-abyssal, but also in the 
overlying zones (abyssal, bathyal, sublittoral) generally do not penetrate below the upper ultra-abyssal 
levels (see Fig. 52). 

The extremely eurybathic species with vertical range from sublittoral or bathyal to ultra-abyssal 
comprise only 19% of the total number of species living in the trenches. The total range of vertical 
dissemination of these species is 5-6 km or even more, but generally their most shallow and the deepest 
populations are separated by broad hiatuses (e.g., three species of Teredo, Pogonophora Siboglinum 
caulleryi, some Polychaetae, Sipunculoidea, Tanaidacea from the Crustacea, etc.). This dissemination in 
various instances may apparently be explained by different reasons. In some instances it is apparently a 
matter that a certain species group needs a thorough systematic revision which could mean (as has 
already happened) that the species which are now considered widespread and eurybathic, really are a 
combination of several species with more local dissemination. It should also be taken into account that 
the approach to determining the species volume could differ severely among various researchers. In 
other instances, we are likely dealing with species that have penetrated the trench depths comparatively 
recently; the species differentiation of isolated populations living at different depths in these instances 
may not go beyond a biochemical or physiological level, and not reach morphological differences’, or 
these differences are so slight that they may be revealed only in a reliable comparative study of 
variability within different populations, which, unfortunately, is most often impossible for deep-sea 
species due to the lack of material. Finally, as mentioned in Chapter 4, in some instances, we are dealing 
with so-called "guest" species that are capable in the adult state 


' Hessler et al. [1978] assume a similar explanation regarding Amphipoda Hirondellea gigas that are widespread in many 
trenches at depths 7-10.5 km, but are still unknown beyond the trenches at abyssal depths. No morphological differences have 
been noted between the representatives of different trench populations. 
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of existing temporarily at great depths (e.g., some Teredo), but are incapable of reproducing at these 
depths. 

As for the abyssal-hadal species, more than half of them are species with vertical dissemination 
range from less than 2 or 1 km. Stenobathic species dominate to an even greater degree among the ultra- 
abyssal endemics. It is true that almost 65% of the endemics are now known only from a single typical 
finding (although often fairly numerous specimens have been described). However, repeated findings 
usually only slightly increase their dissemination range. There are currently 130 known endemic species 
from more than one finding. They are distributed as follows according to the degree of eurybathic nature 


dissemination, m dissemination, m 


Thus, only 1 species of Holothurioidea, Prototrochus bruuni, has a vertical range over 4 km 
(6,487-10,687 m), but this species is clearly combined and needs revision. The other most eurybathic 
species belong to the near-bottom Amphipoda that are capable of swimming well even in the water mass. 





VERTICAL ZONALITY 


Thus, among the species whose vertical dissemination data may be considered more or less 
reliable (abyssal-hadal species and endemics in trenches known from more than one finding), the range 
of vertical distribution for 85% does not exceed 3 km, and for 66% 1 or 2 km. This determines the 
vertical change in species composition and the existence of vertical zonality within the hadal zone. Back 
in 1966 [Beliaev, 1966a, b] I suggested dividing this zone into three subzones: upper, 6-7 km 
(transitional between abyssal and hadal), middle, 7-8.5 km, and lower, below 8.5 km. The newly 
gathered data have changed little in this respect. Perhaps the transitional nature of the 6-7 km depths, 
and especially the 6-6.5 km level is only clearer. It may be additionally noted that the boundaries of 
these subzones to a certain degree are conditional and could be shifted slightly in different trenches, and 
especially for animals of different taxonomic groups. It is not excluded that the boundary of the middle 
and lower subzones could sometimes pass somewhere between 8.5 and 9 km. 

Table 11 gives information about the greatest depths for finding animals of different classification 
groups (rank of classes-orders) that are known from the deep-sea trenches. These same data, 
summarized for five-hundred meter levels are given in Fig. 54. It is apparent from the figure that within 
the ultra-abyssal zone not only does the number of species decrease with depth, as previously shown, but 
also the number of large taxonomic groups. The clearly pronounced stages in the fauna of large groups 
that drop out of the composition as the depth increases determines the uniqueness of the fauna of 
different subzones. Representatives of 55 major groups are known from the upper level 6-6.5 km, and 
representatives of only 8 such groups belonging to 7 classes (possibly, also representatives of yet 
another, possibly eighth class, Gastropoda, but only empty shells of these mollusks have been found at 
these depths) penetrate to maximum depths over 10.5 km. Residue from the fauna of major taxons are 
more extremely pronounced in the level 8-8.5 km, which agrees well with the confinement to 8.5 km fo 
the boundary between the middle and lower hadal subzones. 

Polychaeta and Holothurioidea from the Metazoa found in almost all the hauls are foremost in 
frequency of encounter for all the subzones. 
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Figure 54. Maximum Depths of Penetration of Different Groups of 
Animals, Summarized at 500-meter Levels 


Key: 


Paste in key from original text 


Then in frequency of encounter in the entire ultra-abyssal zone follow (in decreasing order), Bivalvia, 
Actiniea, Isopoda, Amphipoda and Gastropoda. All of these zones are also characteristic for Echiuroidea, 
Crinoidea and Pogonophora. 

In the upper subzone, and especially in its upper 500-meter level, in addition to the groups that are 
characteristic for all subzones, Ophiuroidea, Asteroidea, Spongia and Ascidia are very common. The 
importance of these groups diminishes sharply at greater depths. 

Differences in the fauna of the three subzones are also revealed in a comparison of the quantitative 
abundance (population) of benthic animals of different taxonomic groups (fig. 55). It is clearly seen from 
this figure that representatives of only two classes, Holothurioidea and Bivalvia, dominate in the ultra- 
abyssal fauna as a whole, and especially in its middle and lower subzones. If one takes into consideration 
the comparatively large dimensions of the Holothurioidea, then combined with their high population, this 
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PASTE IN KEY 


Puc. 54, Maxcumanbubie riyOuHpr mpo OBeHHA 7 9 
pa3HbIx [pyMll %*XHBOTHBIX, CYMMHPOBBHHEIe 10 : so 


500-metpossim ropwsoHra 










1 — Alcyonaria, Madreporaria, Monoplacophora, 
Septtibranchia, Decapoda Natantia; 2 — Hyalospon- 
gia, Pennatularia, Tardigrada, Sipuncule, Acari- 7 
formes; 3 — Turbellaria, Nemertini, Oligochaeta, 
Hirudinea, Pantopoda, Loricata, Scaphopoda, 
Echinoidea; 4 — Priapulida, Cirripedia, Cumacea, NS 
Opisthobranchia, Chaetognatha; 5 — Xenophiopho- < 
ria, Hydroidea, Gorgonaria, Anthipatharia, Ostra- = 
coda, Pectinibranchia, Cephalapoda, Ophiuroidea, Sk 
Bryozoa, Brachiopoda, Enteropneusta, Ascidiae, & 
Osteichthyes; 6 — Mysidacea, Aplacophora, Lophen- 
teropneusta; 7 — Tanaidacea; 8 — Demospongia, 
Scyphozoa, Harpacticoida, Cyclobranchia, Crinoi- 10 
dea, Asteroidea, Pogonophora; 9 — Echiuroidea; 
10 -~ Foraminifera, Actiniaria, Nematoda, Poly- 
chaeta, Isopoda, Amphipoda, Bivalvia, Gastropo- 

da (?), Holothurioidea if 


yacTOTe BCTpeyaeMOcTIM BO BCeH ybTpaaOuccaIbHOH 30He cilenyioT (B NopagKe yOpiBaHuA) 
DBYCTBOpYaTble MOJUIIOCKH, aKTHHHH, M30NOAbI, aMHNMObI, OproxoHOrHe MOIUIIOCKH, 
Tina sce 30HbI xapaKTepHbI TaK2%Ke SXHYPHbI, creGenbyaTble MOpCKHe JIMIHH H NOroHo- 
oppt. 

_ B BepxHe moy30He, HM OcOGeHHO B ee BepXHeM MATHCOTMeTpOBOM TOpH30HTe, HapAny 
c rpynmamu, XapaKTepHbIMH JIA BCeX NOW3OH, OYeHb OOBMHbI O*HypbI, MOPCKHe 3Be3 Mb, 
ry6xu, acunguu. Ha 6dnbwax rny6uHax 3HayeHHe 3THX rpynn pesko yOrBaer, 

PasnHuMa B cbayHe Tpex MOM30H BbIABNIAIOTCA HM MIpH cpaBHeHHH KONMYeCTBeHHOTO O6n- 
NMA (YHCHEHHOCTH) MOHHBIX >%XHBOTHBIX pa3HbIX CHCTemMaTwYecKHx rpynn (pyc. 55). 3 
3TOrO pHCyHKa XOpOlO BHDHO, YTO MOMHHHpyloT B ysbrTpaaGuccanbHow dayHe B WeNOM 
HW OcOGeHHO B ee cpefHeH MH HM>KHeH NOW30HAX NpecTaBHTeNH JMLUIb DBYX KNaccoB — rosio- 
TYpHH HM OBYCTBOpYaTBIX MOsIIOCcKOB. Ec ke yYecTb CpaBHHTesIbHO KpyMHble pa3mMepbi 
TONOTYpHH, TO B COYeTaHHH C HX BBbICOKOM YMCIIEHHOCTbIO 3TO OOyCIOBIHBaeT MX Mep- 
BeHCTBYWLLY!O pOllb B dayHe >%«eNOG0B MO BCeM KOJIMYeCTBeHHBIM MOKa3aTenAM (BCTpe- 
yaeMOCTb, YHCIICHHOCTb, 6HOMaCca), 

@ayHa BepxHei (MepexoqHOH) MOW3OHbI He TONbKO ropa3qo pa3sHoobpa3Hee NO cBOeMy 
cocTaBy, HO M 3H@4HTeNbHO OTNMYaeTCA OT cbayHbI GOnbUMX rnyGHH NO KOMMYeCTBeEHHOMY 
COOTHOLUeHHIO B Hel pa3HbIx CHCTemaTHYecKHX rpynn, TonotypHu XOTA H CTOAT NO YC 
MeHHOCTH Ha MepBOM MecTe, HO COCTaBNIAWT JHU OKONO OMHOH YeTBepTH HaceneHHA 3TOH 
nog30Hn, Jjanee, KpOMe JBYCTBOpYaTBIX MOJIIIOCKOB, GOMbITyIO pon HTpaloT OdHypbl 
H MOMHXeTBI, 2 B FOpH30HTe 6—6,5 KM TakxKe CHNYHKyIMbI. B 9TOM ropH30HTe Mepe- 
YHCIIEHHBI€ MATh TpylM COCTaBIAIOT NO YHCeHHOCTH Gomnee 70% BcexX MHOTOKJIETOUHBIX 
2KHBOTHBIX, 

Ponb CHITyYHKYNH, MpaKTHYeCKH CXOMHT Ha HeT ruy6xKe 7 KM, Obuyp — riy6oxKe 7,5 KM. 
Tny6xe 10 KM pe3KO BO3pacTaeT pOb NO YHCNeHHOCTH aKTHHHH, rlaBHbIM 06pa30M 3a 
cueT 3HAYHTeNbHOTO pa3BHTHA Ha 39THX riyOGwHax B MapHaHcKom ¥ OWIHIMHHCKOM 2XeJIO- 
6ax NpeycraBHTeneH cemelicrBa ranaTeaHTemMug, 

CnemyeT ele pa3 OFOBOpHTb, 4TO BCe MpHBeMeHHbIe NoKazaTeH OCHOBaHbI Ha Tpa- 
NOBBIX yNOBax, OfHaKO HeKOTOpbIe *KMBOTHbIe (B OCHOBHOM IIpHQOHHBIe) JerKO u3G6eral0T 
NOHMKH TpaiaMu, YO He NO3BOMAeT CKOMBKO-HHOyAb WOCTOBepHO cyHHTb O06 HX YHCIIeH- 
HocTH. Ha MaKCHMasIbHbIX rsty6HHax 3T0, HaMpHMep, OTHOCHTCA K XOpOlIO M1aBaloulHM 
TIpHHOHHBIM amunogam, TombkKo Hcnonb30Bahve Gomee COBpeMeHHbIX MeTOMOB JI0Ba 
M HaGyiogeHHH (JIOByUIKH Cc MpHMaHKOH; NpHMaHKH, KOHTpomupyemble PoToKamepou) 
NO3BONWIO BMepBble YCTaHOBHTb, 4TO aM@HNOMbI KpaHHe MHOFOUHCIeCHHbI Ha riyOHHax 
9,5-10,5 km B OnnunmyucKkomM wu MapHaHckom xem06ax [Wolff, 1976a; Hessler et al., 
1978]. Tonsko B NOByiluKy c MpHmMaHKOH ynanocb BiepBbie MOMMaTb HeCKONbKO rny6xKe 
6 KM H pbiGy 43 cemeficrBa MakpypHa [Okutani, 1982]. 
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determines their predominant role in the trench fauna for all quantitative indicators (frequency, population 
and biomass). 

The upper (transitional) subzone fauna is not only much more diverse in its composition, but 
differs considerably from the fauna of greater depths in quantity in it of different taxonomic groups. 
Although Holothurioidea are dominant in population, they only comprise one-fourth of the population of 
this subzone. Further, in addition to Bivalvia, Ophiuroidea and Polychaeta play a large role, and in the 6- 
6.5 km level also Sipunculoidea. The five listed groups in this level comprise over 70% of all the 
Metazoa. 

The role of Sipunculoidea is essentially nullified below 7 km and Ophiuroidea below 7.5 km. 
Below 10 km there is a sharp increase in the population role of Actinea, mainly due to the considerable 
development of representatives from the Galatheanemum family. 

It should be stipulated once more that all of these indicators are based on trawling catches. 
However, some animals (mainly near-bottom) easily avoid capture by the trawls which prevents a reliable 
judgment of their population. At the maximum depths, e.g., this refers to the easily floating near-bottom 
Amphipoda. Only the use of more modern capture methods and observations (traps with bait; camera- 
monitored bait) made it possible to establish for the first time that Amphipoda are extremely numerous at 
depths 9.5-10.5 km in the Philippine and Mariana trenches [Wolff, 1976a; Hessler et al., 1978]. For the 
first time several fish from the Macruridae family [Okutani, 1982] were caught somewhat below 6 km 
only in a bait-trap. 
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Figure 55. Percentage Correlation of Number of Animals of Different Groups in Trawling Catches at Different Depths 
(mean data for each 500-meter level) 
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TABLE 11 
GREATEST DEPTHS OF FINDING DIFFERENT GROUPS OF ANIMALS 
DWELLING BELOW 6,000 m 
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Ta6nuua 11 


HanGombume ry Gunn! HaXOXKMEHHA pa3HbIX PpyMl AHBOTHBIX, OOHTaIOWHX ry 6xxe 6000 m 







Xenophiophoria 


Spongia 
Hyalo spongia 


Demospongia 
Hydrozoa 
nomutnt 


meny3bt 7 


Scyphozoa 
nomanst & 
Mepy3b1 T 


Anthozoa 
Gorgonaria 


Alcyonaria 
Pennatularia 


Antipatharia 
Actiniaria 
Madreporaria 


Turbellaria 
Nematodes 


Priapuloidea 


Loricifera 
Nemertini 
Polychaeta 
Oligochaeta 


Echiuroidea 
Sipunculoidea 


10415-10687 


10150-10210 


HanGonbmas, 
rny Onna na- 2. 


10415-10687 Tox (’B”, 3823A) Normanina ultraabyssalis 
TON 


vAP 
Anon (’B”, 5617) 


6675-6710 
L 
8021-8042 than ("SpEB”, 
PO-1), 
7847-8662  Byr¢SpFB”, 
p28) 
6860 KK (°B”, 2144) 
8530-8540 wet ("B”, 7389) 
9980-9990 un ("B”, 7207) 
pip 
8210-8300  Kep ("Gal”, 649) 
8700-6800%** KK (B”, 5626) 
3 
8258-8260 HB (SpFB”, 
PO-5) 
9995-10015 Kep ("B”, 3831) 
7847-8162 pyr ("SpFB”, 
Po-8) 
pe 
8021-8042 Tan ("SpFB”, 
Po-2 
6006 Mep ("Ekt”, 37) 
6620-6730 ie ("Gal”, 650) 
27875-7921 (°SpFB”, 
PO4) 
8175-8840 KK (B”, 3176) 


10700-10730 M Map (’"B”, 7359) 


6296-6328 ALAn (°B”, 4120) 


yf (’'B”, 3593) 
KK (B”, 5608) 
Pligg AB”, 191) 


6380 
71265 —7295 
6313 


7798-8015 KK ("B”, 5616) 
Ee 

8260 B ("HM”, 9) 

7210-7230 _ KK ("B”, 2208) 


10700-10730 “Map (3B”, 7359) 


7298 AtAn (?TW”, H-39) 
ALA 
@un (Gal”, 419) 


6850 KK ("B”, 2144) 


OH ("B”, 3823A) 


Saidova 

Sorosphaera abyssorum 
(Saidova) — 
Stannophyllum granula- 
rium Tendal 

S. mollum Tendal** 


Tpencrapurenu nonce 
Psammetta, Cerelasma u 
Stannoma** 


Hyalonema sp, 


Asbestopluma sp. 


Halisiphonia galatheae 
Kramp 

Voragonema profundicola 
Naumov 
Rhopalonematidae (? Cro- 
ssota sp.)** 


Stephanoscyphus sp. 
cem. Ulmaridae** 


Primnoella sp.** 


Umbellula sp. 


Bathypates patula Brock 
Galatheanthemum sp. 
Fungiacyathus symmetri- 
cus aleuticus Keller 


Desmoscolex velifer Timm 
Priapulus tuberculatogpi- 
nosus abyssorum Menzies 
Pliciloricus hadalis 
Macellicephalinae sp. 
Bathydrillus hadalis 
Erséus 

Vitjazema sp. 

Golfingia muricaudata 
(Southern), Phascolion lu- 
tense Selenka, Ph. pacifi- 
cum Murina 









Wcrouwnnk 


Ss 
Caunona, 1975 4 


Tendal, 1972 
Lemche et al., 1976 


To xe JO 


SenkeBuY H Op., 1955 u 
Benses, Mupouos, 1977ala 
To xe 19 

Kramp, 1956 

Haymos, 1971 (3 
Lemche et al., 1976 
Benses, 19666 !* 
Lemche et al., 1976 

To xe /O 

Menzies, 1963, 1964 
Madsen, 1956a 

Lemche et al., 1976** 
NacrepHak, 1958 ‘iS 


Benxes, MupoHos, 1977a 4a 
Kennep, 1976/6 


 Benses, 19666 (f 


Bennes, 1972 ¢¥ 
Timm, 1970 

Benses x ap., 1958 if 
Mypuna, 1971 ¢7 


Kristensen, Shirayama, 1988 
SewKenuy # op., 1955 ¢/ 
Benses, Muponos, 1977a /& 
Ersdus, 1979 


Zenkevitch, 1966 


Mypuua, 1957, 1961, 47 
1964 
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Acariformes 6770-6850 
Crustacea 
Copepoda 
Cala- 8500- 
noida 6000*** 
Harpac- 6580-6650 
ticoida 9995-10015 
Ostracoda 
nenarn-I% 9500—- 
yeckHe 7280*** 
( 
HOoHuHEe =— 7950-8100 
Cirrpedia 7420-7880 
Mysidacea, 8560-8720 
Cumacea 7160 
6920-7657 
7974-8006 
Tanaidacea 8928-9174 
Isopoda 10700-10730 
Amphipoda 10150-10190 
10592 
Decapoda 6364-6373 
Pantopoda 7370 
Aplacophora 8980-9043 
Loricata 6920-7657 
7000-7170 


Monoplacophora 6156-6489 


Gastropoda 10415-10687 
Cyclobran- 9520-9530 
chia 
Septibranchia 6290-6300 
Pectinibran- 8330 
chia 
Opistho- 1974-8006 
branchia 7970-8035 

Scaphopoda 6900-7000 

6920-7657 


Ta6mmua 11 (mpopomxeHie) 


ZB 
KB ("B”, 7407) 


KK ("B”, 2218) 


vs, (B", 7360) 
‘Kep ("B”, 3891) 


KK ("B”, 5626) 


PR 
TP ("AK”, 1189) 
PLP 
Own (B”, 7206) 
itt 
im ("B”, 7298) 
Yas ("Gal”, 466) 
-B¢ 
Byr ("B”, 3655) 


Bye CB", 3663) 
Kep ("B”, 3827) 


Le (""B”, 7359) 
(Gal, 418) 
Mid CTW") 
i (B) ("SEP”, 


575) 
eae ('B”, 6151) 
EE 0B”, 3663a) 


BE 0B”, 3655) 


Pe 
Tan ("B”, 7289) 
OTlep ("AB”, 100) 


TON 
Tox ("B”, 3823A) 
KK ("B”, 5628) 


Pep 
Oun (B”, 7213) 
BR C’AK”, 1183) 
BYE ('B”, 3663) 
("B”, 7289) 
¥ Ap ("Gal”, 465) 


BG 
Byr ("B”, 3655) 


Bathyhalacarus quadri- 
cornis Sokolow et Yan- 
kowskaja 


Tlo#tmanet naman ae BH- 
nos (cm. Ipunoxenne II, 
ta6n, 7) 

Bradya sp. n. Chislenko 


Archiconchoecia macula- 
ta Chavtur, Bathyconcho- 
ecia paulula pacifica Chav- 
tur, Paraconchoecia vitjazi 
(Rudjakov) 

Retibythere (Bathybyt- 
here) scaberrima (Brady) 
Arcoscalpellinae sp. 2 
Zevina 

Paramblyops sp. n. 
Chindonova 
Makrokylindrus hadalis 
Jones : 
Bathycuma sp. n. Loma- 
kina 

— uv.) 

Leptognathia longiremis 
Lilljeborg? 

Macrostylis sp. 
Hirondellea gigas (Bir- 
stein et Vinogradov) 
Glyphocrangon atlanti- 
ca Chace 

Nymphon longitarse cae- 
cum Turpaeva, N. tripec- 
tinatum Turpaeva 
Prochaetoderma sp. 


Leptochiton vitjazi 
(Sirenko) 

Leptochiton sp. 

Vema ewingi Clarke et 
Menzies ; 

— (myctTble paxoBHul) 
Bonus petrochenkoi Mos- 
kalev 

Fissurellidae sp. 
Fedicovella sp. n. 2 
Moskaley 

Volvula sp. 2 Minichev 
Siphonodentallium gala- 
theae Knudsen 


AuKOoBCKaR, 1978 % 


Bponcxu, 19558 a> 


Benes, Mupotos, 1977at & 
Benstes n mp., 1960 (4 


Pynsxos, 1962; Yastyp, Ut 
1977 


Wopxuxos, 198725 
Sepuna, 197726 
Unuporosa, 1981 27 
Jones, 1969 
Tlomaxuna, 1969 28 


Bensen, 19666 If 
Kynunopa-Ilacrepnax, 279 
1972 

Bensxes, MxupoHos, 1977a la 
Dahl, 1959; Hessler et 
al., 1978 


Holthuis, 1971 


Typnaesa, 19716 30 


Bupurret, Coxono- 3/ 
Ba, 1960; onpefeneHue 
ILJI. WpaHosa 

CupeHKo, 1977 3a 


a 
Benstes, MupouHos, 19772 
Clarke, Menzies, 1959; 
Menzies, 1968 
Benses uap., 1960 (* 
Mocxanes, 1973 33 


Benxes, Muponos, 1978 
Mockanes, 1976; nuiHoe 
coo6ueHue 3 
Munaves, 196935 ya 
Benses, Mupouos, 1977a 
Knudsen, 1964 


Benses. 19666 (¥ 











Ta6nnua 11 (oKoHyaHne) 


ee ee ae ee ee 


PLP 
10150-10190 un ('Gal”,418) Parayoldiella hadalis 


Bivalvia Knudsen, 1970; ®unaro- 
N (Knudsen) Ba, llnnettko, 1985 3¢ 
10700-10730 Map (’B”, 7359) Vesicomya sp. Benzes, Mupouos, 1977a/& 
Cephalopoda 7280 CA Kaiim (B) (’JEP’’) Grimpoteuthis sp. Voss et al., 1977 
8100 KK (’B”, 162) Octopoda (6nwxke He Yuaxos, 1952 37 
1B ompenenten) 
Crinoidea 9715-9735 HB ("B”, 3494) Bathycrinus sp. n. Benstes, 19666 it 


Holothurioidea 10700-10730 M Map (B”, 7359) 


en ('B”, 7207) 


Prototrochus sp. n. 


Benstes, Mupouos, 19776,/% 
1982 (P-bruuni Hansen?) 


Asteroidea 9980-9990 Hymenaster sp. Benxes, Muponos, 1977a (A 
Ophiuroidea 8060-8135 KK (B”, 5615) = Perlophiura profun- Bensen, JIursunosa, 1972 38 
, dissima Bel. et Litvi- 
B nova 

Echinoidea 7335-7340 Bax ("B’,7271) Pourtalesia heptneri Muponos, 1978639 

Mironov 
Bryozoa 8210-8230 Kep ("Gal”,649) Bugula sp. Wolff, 1960 

8185~8400 KK ("B",5612) - Bensten, 1972 
Brachiopoda 7847-8662 &¢Byr ("SpFB”, Phaneroporidae? Lemche et al., 1976** 
PO-8) 3esnna, 1985 42 
Entero- 8100 KK (B”, 162) Glossobalanus tuscarorae Benuxos, 1971 4 
pneusta NB Belichov 
Lophente- 8258-8260 HB (SpFB”, - Lemche et al., 1976** 
ropneusta 0-5) 
7847-8662 @@Byr ("SpFB”, To xe 10 
Po-11) 

Pogonophora 9715-9735 up (’"B”, 3494) Heptabrachia subtilis Ivanov, 1957 

Ivanov 4% 
Ascidiacea 8330-8430 KK (’B”, 2120) — Situla peiliculosa Buvorpanosa, 1969a 

eR Vinogradova 

Osteichthyes 8370 TIP (°JEP’’, 1168) Abyssobrotula galatheae Staiger, 1972; Niel- 

Nielsen sen, 1977 


*OObACHeHHe COK palieHHbIX H83BaHHH *KeN060B, KOTNOBHH HW IKCNENHUHOHHBIX CYQOB CM. B IIpHnoxe- 


HMM, 

**Onpenenenna no dotorpacdHaM aHa, 
***Topn30HT J10Ba MaHKTOHHOH CoTbIO. 
TlpuMevwaHnnte. IIpovepK oanayset, iro Gonee TOUHOTO OMmpeneneHHA HET. 


CBOEOBPA3HE MOHHOM ®AYHbI PA3HbIX XKEJIOBOB 


Han6onpuime pasivynA KaK MO rpymmopomy cocTaBy @ayHbl, TaK H MO COOTHOLIeHHIO 
YMCIICHHOCTH OT[eJIbHbIX py B pa3Hbix %KeN0G6ax MpHcyujH BepxHeH NMop30He, H OCO- 
GeHHO ee BepxHemy MATHCOTMeTpOBOMY ropH30HTy, MMeHHo B 3TOH MOW30He c ee HaHGomee 
pasHoo6pasHOH dayHoH sapye Bcero BbIABIAeTCA cBOeOOpa3sHe dayHbl, CBOMCTBeHHOe 
pa3IMYHbIM paHOHaM M OTeIbHDIM xKem06am. Hekotoppie rpynlbl 2KHBOTHBIX, xapaKTep- 
Hble [JIA ODHHX paHOHOB, OTCYICTBYHOT WIM He HMeIOT CYLeCTBeEHHOrO 3HaYeHHA B OpyrHx. 

Tak, HanpHMep, CHNyHKynuob Ha rnyOuHax 6—7 KM B >xem06ax ceBepHow yacTH TH- 
xOrO OKeaHa 34aHHMaloT TpeTbe MeCTO NO YMCMeHHOCTH (Nocne ronoTypHit H OdHyp) Hu 
Mpefcrapnenbl B 67% ynOBOB, a B HavOONbUMX NOHWKeEHHAX ryOOKOBODHBIX KOTJIOBHH 
3TOH YacTH OKeaHa OHH MpeoOamawT Ha %KMBOTHbIMM BCex Opyrux rpymn. B vApyrHx 
*Keno6aX CHITYHKYIHObI WI He OGHapy>keHbl, WITH MpepcTaBeHbI eMHHHYHbIMU 39K3eMIUIA- 
pamu, 

Oduypbl, BooGule xapaKTepHble BIA rny6HH 6-7 KM, B >.KeN0Gax ceBepHOM YacTH 
THxoro oKeaHa 3aHHMalOT MO UHCNeEHHOCTH BTOpOe MecTO, YcTyNaA NHWb ronoTypHAM. 
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Key: 

1. Group 

2. Greatest depth of finding, m 
. Trench or trough (research vessel and No. of station)* 
. Animal 

. Source 

. Polyps 

. Medusa 

. Representatives of the genera Psammetta, Cerelasma and Stannoma 
. Saidova 

10. The same 

11. Zenkevitch et al. 

12. Beliaev, Mironov 

13. Naumov 

14. Beliaev 

15. Pasternak 

16. Keller 

17. Murina 

18. Pelagic 

19. Benthic 

20. 20 species of Ostracoda were caught (Appendix II, Table 7) 
21. (empty shells) 

22. Yankovskaya 

23. Brodskiy 

24. Rudyakov, Chavtur 

25. Shornikov 

26. Zevina 

27. Chindonova 

28. Lomakina 

29. Kudinova-Pasternak 

30. Turpayeva 

31. Birstein, Sokolova, determination of D. L. Ivanov 
32. Sirenko 

33. Moskalev 

34. Moskalev, personal report 
35. Minichev 

36. Filatova, Shileyko 

37. Uschakov 

38. Beliaev, Litvinova 

39. Mironov 

40. Zezina 

41. Belikhov 

42. Vinogradova 

43. Not defined more closely 


OMAN NN SW 


* See the Appendix for the explanation of the abbreviations of the trenches, troughs and research vessels. 
** Analyses from bottom photographs. 
***T evel of catch by a plankton net. 
Comment: The dash means that there is not a more accurate analysis. 
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UNIQUENESS OF BENTHIC FAUNA IN DIFFERENT TRENCHES 


The greatest differences both in group composition of the fauna, and in correlation of the 
population of individual groups in different trenches are inherent to the upper subzone, and especially its 
upper 500-meter level. It is precisely in this subzone with its most diverse fauna that the uniqueness of 
the fauna is revealed most clearly, inherent to different regions and individual trenches. Some groups of 
animals that are characteristic for some regions are missing or do not have significance in others. 

Thus, for example, Sipunculoidea at depths 6-7 km in northern Pacific Ocean trenches are in third 
place in population (after Holothurioidea and Ophiuroidea) and are represented in 67% of the catches, 
while in the greatest depressions of the deep-sea troughs in this part of the ocean they dominate over the 
animals of all other groups. In other trenches Sipunculoidea either are not found or are represented by 
single specimens. 

Ophiuroidea, generally characteristic for depths 6-7 km, occupy the second place in population in 
northern Pacific Ocean trenches, inferior only to Holothurioidea. 
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Conversely, at these depths in the Peru trench their role is relatively low, and from six trawling hauls 
obtained in the Yavan trench, a single Ophiuroidea was found in one of them. 

Holothurioidea which almost universally dominates at depths over 7 km maintain their dominant 
position also in the upper subzone only in the northern Pacific Ocean trenches and in the Kermadec and 
New Hebrides trenches. In the other trenches, despite the fact that Holothurioidea are represented in 
almost all the catches, their population at depths 6-7 km is comparatively low, especially in the Peru’ and 
Chile trenches. In the latter they comprised less than 10% of the caught animals even in the haul from 
depth 7,720 m. Despite the dominance of Holothurioidea in the northern Pacific Ocean trenches, there are 
very few in the catches obtained from depths 6-6.5 km in the troughs of this part of the ocean (slightly 
more than 1% in population). This is due to the considerably less favorable feeding conditions in trough 
sections far from the coasts where collections were made than in the coastal trenches of this part of the 
ocean. Deep-sea Holothurioidea mainly belonging to the forms that collect detritus from the surface of 
the floor apparently react very sensitively to deterioration in the feeding conditions. Per the data of M. N. 
Sokolova [1969], at abyssal depths (3-6 km) the dissemination of detritus-eating Holothurioidea is 
confined predominantly to the peripheral ocean sections, i.e., to its more eutrophic regions. 

It is characteristic that Spongia (microplankton-eating in feeding type), widespread in the abyssal 
of the oligotrophic ocean regions [Sokolova, 1969], only in the Pacific Ocean troughs are encountered at 
depths over 6 km in all hauls and in the fauna occupy the second place in population (12%). The 
importance of Spongia in the trench fauna is usually very low (with the exception of the sub-Antarctic 
South Sandwich trench. 

The role of Euchiuroidea in the ultra-abyssal fauna on the whole is comparatively minor. 
Nevertheless, they are very characteristic for northern Pacific Ocean trenches where they are found at all 
ultra-abyssal depths (frequency 60%). Of the total number of Euchiuroidea specimens collected below 6 
km, over 80% occur in these trenches. The frequency of Euchiuroidea in all other trenches is less than 
25%. 

Bivalvia and Polychaeta dominate in the Peru trench fauna (6-6.5 km). Mollusks of the 
Monoplacophora class are also a very characteristic component of its fauna and they are not found in any 
other trenches. 

The Yavan trench fauna is very unique. At depths 6-7 km different mollusks comprising over 
80% of all the fauna (including Bivalvia, 66%) were very abundant in it. Only in this trench the mollusks 
of classes Aplacophora and Scaphopoda are important in the fauna, in other trenches they are either 
missing or play an insignificant role. The Yavan trench is also characterized by such Echinus found in it 
at depths 6-7 km in two hauls of five, and once in a considerable quantity. The Yavan trench fauna is also 
characterized by a very modest role in the upper subzone of Holothurioidea and occupies a dominant 
position in it. 

Undoubtedly, in many cases differences in the group composition and in quantitative dominance 
of certain groups in the fauna of the upper ultra-abyssal zone of different ocean regions are related to the 
feeding conditions as occurs in relation to Spongia and Holothurioidea in the northern Pacific Ocean 
trenches and troughs. Additionally, the reasons for these differences could also be linked to the history of 
fauna formation of certain regions. Numerous findings of Monoplacophora only in the Peru trench are due 
to the predominant dissemination 


' It is true that the mosaic distribution of Holothurioidea possibly plays a role here. On the photograph of the floor covering an 
area 0.7 m’ and obtained in the Peru trench at depth somewhat over 6 km [Menzies, 1963], 3 specimens of Holothurioidea of 
the order Elasipoda are visible with length about 5 cm whose biomass should be no less than 25 g/m’. 
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of modern Monoplacophora precisely in the southeast Pacific Ocean and its neighboring regions 
[Moskalev et al., 1983], which apparently has historical roots. 

As for the ultra-abyssal medium and lower subzone, in them in almost all the studied trenches the 
main role in population belongs to the Holothurioidea, and Bivalvia are usually in the second place. Of 
the other groups, the most important are Polychaeta, Actinia, Isopoda and Amphipoda, while the role of 
other groups is generally minor. The differences between the trench fauna are mainly manifest at the 
level of species, and to a lesser degree, genus taxons. 


Chapter 7 
QUANTITATIVE ABUNDANCE 


The quantitative abundance of benthic animals in the trenches may be judged to a certain degree: 
a) by the population and biomass of animals in the botttom grab samples; b) by the relative abundance of 
animals in the trawling catches; c) by bottom photographic data; d) by the animals collected on the 
camera-monitored benthic bait, and by the hauls in the bait traps. 


BOTTOM GRAB SAMPLES 


Sixty bottom grab samples (bottom grabs Okean or Petersen with area 0.2-0.25 m” have been 
obtained by now below 6 km from 18 trenches and 4 troughs for which data are known about the number 
of caught animals and their biomass converted for 1 m” of bottom. Data on these samples are cited in 
Appendix I. It should be noted that these bottom grab models in many cases do not provide a complete 
collection of meiobenthos since the surface soil layer is partially washed away when the bottom grab is 
lifted, especially if it is filled with sediment only partially; the microbenthos and part of the meiobenthos 
are lost when the soil is washed on sieves with cell size 0.5 mm. Additionally, there can only be 
confidence of the sample sufficient representation only on soft soils of the bottom horizontal surfaces 
when the bottom grab comes to the surface filled with sediment. Finally, due to the small area of the 
bottom grab it does not provide an idea about the mosaic of the more or less large animals distributed on 
the bottom (megafauna and partially macrofauna), and one large animal that randomly enters the sample 
should not be considered since otherwise the biomass indicator is severely distorted compared to the 
overwhelming majority of the other samples. 

Considering all of this, it is understandable that the population and biomass indicators from the 
bottom grab trench samples fluctuate in very broad limits: population from 4-5 to 1 200 specimens/m’, 
i.e., 300 times, and biomass (without consideration for Foraminifera) from 10 mg/m” to almost 19 g/m’, 
i.e., almost 2,000 time. It is true that within individual trenches these oscillations are considerably lower 
which permits a comparison of some mean indicators. 

Thus, based on the samples obtained in the trenches of the highly productive ocean regions: 
trenches of the Pacific Ocean temperate latitudes, Aleutian, Kuril-Kamchatka, Japan, Chile (12 samples), 
sub-Antarctic Hjort and South Sandwich trenches (4 samples), as well as the Peru trench (6 samples), 
although it is located in the tropical latitudes, but is confined to the highly productive region of the Peru 
upwelling, the biomass indicators i in 20 of 22 samples do not exceed the differences by one order of 
magnitude (from 0.3 to 4. 84 g/m’) and only 2 samples yielded even higher indicators: in the South 
Sandwich trench 8.88 g/m? at depth 6,875 m and in the Peru trench 18.7 g/m? at depth 
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6,100 m. The mean indicator for all the listed trenches is 3.20 g/m”. The same magnitude was inherent to 
the Banda trench (n=5, with fluctuation scope from 0.56 to 12.5 g/m?, M=5.18 g/m”) which is apparently 
explained by the location of this trench in the comparatively small Banda Sea which is surrounded on all 
sides by numerous islands and shoals, thus explaining the abundant removal in it of organic matter. 

Another picture is presented of the mean indicators, on the one hand, for samples obtained in 
ocean depressions slightly over 6 km in ocean troughs in sections located a considerable distance from the 
coasts of continents or large islands, and on the other hand, for all the trenches confined to the tropical 
latitudes (except for the Banda and Peru trenches). For the 10 samples obtained in the Pacific Ocean 
troughs and one in the Canary trough of the Atlantic, the biomass oscillations are f rom 0.02 to 2.16 g/m’, 
and averages 0.34 g/m”. An even clearer reduction in biomass was expressed for the tropical latitude 
trenches. For 9 of these trenches located i in all three oceans, the biomass indicators from 22 bottom drag 
samples fluctuated from 0.01 to 0.56 g/m’, and averaged 0.124 g/m? (in one case the finding of an 
Asteroidea weighing about 1 g was not considered). 

Of course these numbers are relative and there is a great degree of randomness in them, but the 
tendency towards significant biomass reduction from the trenches located in the ocean eutrophic regions 
in the direction of the meso- and oligotrophic regions is fairly graphic. 

In the Yavan trench, located in the region characterized by relatively high productivity of surface 
waters, unfortunately only two bottom grab samples have been obtained from depths of its slope 6,487 
and 6,841 m that differ strongly in biomass (0.09 and 0.56 g/m’). It is of course difficult to judge the 
degree of representation of these data from only two samples. But judging from the extremely massive 
trawling catch obtained by Galathea (see Table 6), the greatest depths of the flat bottom of this trench are 
characterized by a quantitative abundance of animals that is comparable to that in the trenches of the most 
eutrophic ocean regions. 

A new and more advanced box corer obtained one sample in the Aleutian trench [Jumars, Hessler, 
1976] and three samples in the Japan [Shin, 1984]. The sample in the Aleutian trench came from depth 
7,298 m on the floor along the trench axis and was washed on a sieve with mesh 0.3 mm. The total 
population of animals in this sample was 856 specimens or 3,424 specimens/m? which is almost 3 times 
greater than the most abundant sample previously obtained below 6 km (Vityaz, st. 6139, Aleutian trench, 
1,200 specimens/m?, 4.64 g/m7). Of the three samples obtained in the J apan trench from depths 6,980, 
7,460 and 7,550 m, the animals were selected only from an area 0.09 m” in each sample after washing on 
a sieve with mesh 0.5 mm. Their population was 144, 322 and 833 specimens/m?. The number of 
animals in the previous, single sample from the Japan trench (Vityaz, st. 7511, 7500 m) was 400 
specimens/m? and biomass 4.84 g/m’. As is apparent, with the use of a more advanced bottom drag the 
magnitude remains the same. I am not aware of any data on the population of animals in the 13 samples 
taken by the box corer in the Philippine trench [Hessler et al., 1978]. 


TRAWLING YIELDS 


The difference in the abundance of trawling catches and in the change in this abundance with 
depth between the trenches of highly-productive eutrophic ocean regions and trenches of low-productive 
regions is even more distinctive than in the bottom grab samples. In order to obtain more or less 
representative data the information on trawling catches was summarized, on the one hand, for three very 
similar eutrophic northern Pacific Ocean trenches (45 hauls from the Aleutian, Kuril-Kamchatka and 
Japan trenches), and on the other hand, for tropical latitude trenches of the western Pacific Ocean that are 
characterized by much sparser 
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fauna (49 catches from Banda, Philippine, Palau, Yap, Mariana, Volcano, Bougainville, New Hebrides 
and Tonga trenches, as well as Ryukyu and Izu-Bonin). The last two trenches although they are formally 
located beyond the tropical latitudes, in relation to abundance, their fauna are considerably closer to the 
tropical trenches than to the three trenches of the first group. The comparison results are given in Table 
12 (neither trench groups take into consideration the clearly unsuccessful trawlings in whose catches there 
were less than 5 specimens of animals: in the first group of 2 such trawlings and in the second, 5). 


TABLE 12 
CHANGE WITH DEPTH OF MEAN NUMBER OF SPECIMENS AND SPECIES 
OF ANIMALS IN ONE TRAWLING CATCH IN THE TRENCHES OF DIFFERENT REGIONS 


Key: 

. Level, m 

. Number of trawling catches 

. Number of specimens 

. Number of species 

Mean number of specimens for | species 

. Eutrophic trenches of northern Pacific Ocean 

. Trenches of tropical and subtropical latitudes in western Pacific Ocean 


NYANRWNe 


As is apparent from Table 12, the benthic fauna of the eutrophic trenches is characterized by the 
following indicators. 

1. The number of animals in the haul numbers in the hundreds or thousands of specimens, and a 
natural increase is observed in the numerical abundance of catches as the depth increases (all catches 
below 9 km were obtained on the bottom of the Kuril-Kamchatka trench). 

2. The mean number of species in one catch diminishes naturally with depth, and 
correspondingly, the mean number of specimens for one species increases. 

These data indicate that on the floor of the Kuril-Kamchatka trench there are conditions that 
promote a considerably more abundant quantitative development of fauna than in the overlying levels. It 
is natural to hypothesize that this is determined by more favorable feeding conditions on the trench floor 
compared to its slopes. At the same time, the pronounced reduction in the number of species at the 
greatest depths may apparently be linked only to the increase in hydrostatic pressure beyond the limits 
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Ta6nuua 12 


Hamenenne c rny6HHOH CpeqHero YHCNa 9K3EMILIAPOB H BHAOB XKHBOTHBIX 
B OJHOM TpaslOBOM ynoBe B 2x*eNO6ax pa3HbIx paHoHOB 


Uncno Tpanosbix Uncno 3k3. Uncno Buq0B 
ynoBoB a 3 “f 


QprpodpHble >ken06a cepepHow uacru THxoro oKeaHa & 







TopxH30HT, KM Cpennee uncno 


9K3. Ha l Bu 


6-7 16 395 33 12 
71-8 13 7106 26 27 
8-9 10 954 22 43 
9-10 6 1074 12 590 
%Keno6a TponnueckHx Hu cy6TponuyecKkHXx WHpoT 7 
3anaQHoA yacTH THxoro OKeaHa 

6-7 11 152 17 9 
1-8 16 126 16 8 
8-9 12 84 10 8,5 
9~10 4 116 13 9 
10-11 6 39 6 6,5 


dayHow (49 ynosos “3 xeno6oB Banna, Mununnunckoro, Ilanay, An, MapvancKoro, Bon- 
KaHO, Byrenpwibckoro, Hoso-le6puackoro xu Toura, a Takxxe Prokio H Mg3y-Bonnuckoro). 
Tlocnequme Ba xen06a XOTA H pacnonoxKeHbI CPOpMaJIBHO 3a NpefeyamMu TpOMHyeCKHX LWH- 
pOT, HO B OTHOLUCHMH OOMIHA MX SayHbl CTOAT 3HAYHTesIBHO OnWoKe K TpOMHyeCcKHM 2Ke106aM, 
4ueM K Tpem xem06am neppow rpynnbi. PesynbTaTbI MpoBeeHHOrO cpaBHeHHA MpeACTaBMeHb! 
B TaGm.12 (B oGenx rpynnax %*eno60B He yuTeHbI ABHO HeyMauHble TpaleHHA, B yNOBax 
KOTOpbIx ObUIO MeHee 5 9K3. 2KHBOTHBIX: B NepBoH rpymne 2 TaKHX TpayieHHa, BO BTO- 
po — 5). 

Kak BxHOHO H3 Ta6n.12, HOHHaA cbayHa 3BTPODHIX %*eN060B XapakKTepH3yeTcA cylepy10- 
LWHMH NoKa3aTeyl MH. 

1. Uncno %xHBOTHBIX B YIOBe HCUHCIAeTCA COTHAMH WIH TbICHYaMH 9K3eMILIAPOB, IipHuem 
HaGj0maeTcA 3aKOHOMepHOe yBeNMYeHHe YHCNeHHOTO OOWIHA yIOBOB TIO Mepe yBeslHueHHA 
riy6HHbI (Bce ynoBbI rmy6xKe 9 KM MosyyeHbI Ha WHE Kypuno-KamuatcKoro >Kes106a). 

2. CpemHee YHCO BHXOB B OMHOM yiloBe 3aKOHOMepHO yMeHbluaeTca C rmyOuHOH, H COOT- 
BeTCTB€HHO 3TOMY BO3pacTaeT CpeMHee YHCIIO IK3EMILIAPOB Ha OHH BHT. 

IIpHBeneHHble WaHHbIe CBHUCTEIBCTBYIOT O TOM, YTO Ha HHe Kypwio-Kamuatckoro xem06a 
CYWIeCTBYIOT YCIOBHA, CNOCOOCTBYIOMIHe 3HaYHTeIbHO Gomee OOWILHOMY KOJIHYeCTBeEHHOMY 
pa3BHTHI0 *ayHbl, YeM B BbIIWWee2%KallHX TOpH30HTax, EcTecTBeHHO MpeMMOO2%*KUTb, YTO 3TO 
ompenenaetca Gonee GNarompHATHDIMH YCIOBHAMM NHTaHHA Ha THe xKeN06a MO CpaBHeHH10 
c ero cKMOHaMH. Bmecte c TeM YeTKO BbIpPaKeHHOe CHHKEHHE UHCNa BHDOB Ha HaHOOsIbLUMX 
rmy6vHax, BHJMMO, MOX%KHO CBA3bIBaTb TOJIBKO C yBeyIM¥eHHeM FHApOcTaTHyecKOrO ABse- 
HHA 3a Mpepeybl, MepeHOCHMbIe NOMaBAIOWIHM GOMbLIMHCTBOM r1yGOKOBODHBIX %KHBOTHBIX. 
Hemuorne 2ke MpHcnocoGuBuMecd K 3THM YCIIOBHAM BHUbI MOCTHTalOT 3ecb MaCcOBOrO 
pa3BHTHA. 

Una xxenoG6oB MasIOMponyKTHBHBIX paHOHOB TpONHYeCKHX LWMpOT XapakTepHbl Cllenywoune 
Oco6eHHOCTH. 

1. CpenHee uHcnO 2KHBOTHBIX B ynloBe Ha BCexX ry6HHaX COCTaBMAeT OT HeCKOJIBKHX 
Me€CATKOB HO MOMNyTopa COTeH 3K3., T.€. B HECKONbKO pa3, 4a IA rOpH30HTa 9-10 km Gonslee 
ueM B 60 pa3, MeHBLUe, 4¥eM B IBTPODHBIX %KeMOGax. 

2. B MpOTHBOMONOxXHOCTh 3BTpOPHEK >2%KeN06aM B Me30- H ONMTOTpOpHbIK 2KeN06ax 
He HaOmiofaeTca BOSpacTaHHA UYHCIICHHOCTH %XHBOTHBIX B yilOBaxX MO Mepe yBevIMYeHHA Ily- 
OHHBI. 

3. CpenHee uHcnO BHXOB B ynoBe Ha rmyOuHax DO 9 KM IIpHMepHO BOBO MeHbLe, eM 
B 9BIpOHbIX x%Kem06ax; B rOpH30HTe 9—10 KM OHO B OOOHX ClyyaAx NOYTH ODHHAKOBO, 
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endured by the overwhelming majority of deep-sea animals. Some of the species that have adapted to 
these conditions reach mass development here. 

The following features are characteristic for trenches of low-productive tropical latitude regions. 

1. The mean number of animals in the catch at all depths is from several dozen to one-hundred 
fifty specimens, i.e., several times, and for level 9-10 km more than 60 times, less than in the eutrophic 
trenches. 

2. In contrast to the eutrophic trenches in the meso- and oligotrophic trenches there is no increase 
in the number of animals in the catches as the depth increases. 

3. The mean number of species in the catches at depths up to 9 km is approximately twice lower 
than in the eutrophic trenches; in level 9-10 km in both cases it is almost the same, 
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and in level 10-11 km it drops even twice. The mean number of specimens for 1 species essentially does 
not change in the entire depth range. 

The tropical latitude trenches thus are characterized by a considerably lower quantitative 
abundance of fauna. This paucity is inherent to all the depths of these trenches, and undoubtedly is due to 
the scarcity of food resources, a leading factor in the entire depth range of the ultra-abyssal zone. 
Whereas at the maximum depths on the floor of these trenches and organic substances are accumulated 
that are suitable for feeding benthic animals, its scales are insufficient to support the mass development of 
the benthic species dwelling here, similar to that observed in the eutrophic trenches. 

Among the other studied trenches, the sub-Antarctic South Sandwich trench has very abundant 
trawling catches. In five trawlings made in it at depths from 6,100 to 8,100 m, the number of caught 
animals fluctuated from 640 m to 7,500 specimens (M=3,240 specimens). At depth 6,800 m the most 
mass were Hyalospongia, at 7,200 m Ophiuroidea, at depth 6,100 m and at the greatest depths (7,800 and 
8,060 m), mass populations of several species of Holothurioidea (72-78% in population)' played the main 
role. Similar mass populations of Holothurioidea were found in the deepest sample from the Yavan trench 
and on the flat bottom of the Kermadec trench at depth over 8 km in its most southern part, close to the 
highly productive New Zealand region (Galathea, st. 466 and 649). 

The quantitative abundance of animals in the trawling catches from three trenches of the Atlantic 
Ocean tropical latitudes (Puerto Rico, Cayman and Romanche) is characterized by fairly similar 
indicators. In the 15 trawling catches obtained in these trenches from depths from 6,300 to 8,300 m the 
number of species fluctuates from 6 to 28 (M=14), the number of species from 12 to 450 (M=15), while 
the mean number of individuals for 1 species equals 13. As is apparent from a comparison with the data 
in Table 12, these indicators are fairly close to those from the trenches of the Pacific Ocean tropical 
latitudes. 


POPULATION OF ANIMALS BASED ON BOTTOM UNDERWATER PHOTOGRAPHS 


The data of Lemche et al. [1976] are of exceptional interest; they made a detailed study of the 
composition of organisms on approximately 4,000 color stereoscopic photographs of the floor from the 
American PROA expedition on the Spencer F. Baird in five trenches of the western tropical Pacific Ocean 
at 7 stations at depths from 6,700 to 8,900 m. In four of these trenches (Palau, New Britain, Bougainville 
and New Hebrides) they successfully calculated the density of a number of epibenthic species settlements 
based on an analysis of over 1,000 photographs, each of which covers a certain area of the bottom (from 
0.5 to 10 m? depending on the distance of the camera from the floor); all photographs suitable for these 
calculations encompassed a floor area about 6,000 m’. 

It should primarily be noted that the extreme broad dissemination of the hypothetically bacterial 
accumulations found at the majority of stations have the appearance of dark thin films on the lighter 
surface of the floor. In the first three of the aforementioned trenches, these films cover enormous areas: 
"Possibly, from one-fourth to half of the flat bottom in the hadal zone" (p. 268). Apparently, these films 
play an important role in the diet of benthic animals. The authors observed on the photographs traces of 
their destruction by pseudopodia of Xenophyophorea or holothurians. Regarding 


' Unfortunately, in another sub-Antarctic trench, Hjort, all three trawlings made in it somewhat below 6 km (research vessel 
Dmitriy Mendeleyev) were not very successful (from 5 to 20 specimens of animals) which prevents a comparison with the 
South Sandwitch trench. 
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Holothurioidea of the genus Elpidia in the New Britain trench they make special note of their common 
confinement to such bacterial films. 

Large Xenophyophorea (see Chapter 4) in many cases are apparently the primary consumers of 
bacteria. Their pseudopodia can sometimes cover up to 30-50% of the floor surface. These data agree 
well with the recently established very major role of large Xenophyophorea at lower depths (to 3,350 m) 
in the eastern Pacific Ocean where they serve as food for many Metazoa, a substrate and shelter, and also 
accelerate settling of particles on the bottom from the water mass [Levin et al., 1986]. 

As for the epifauna Metazoa, although on the photographs usually animals less than 1 cm in size 
have not been determined, and sometimes even larger ones, nevertheless the authors defined in the studied 
trenches about 100 species of benthic and near-bottom animals and their population was sometimes 
considerably greater than might be expected based on the trawling catches from these trenches. Thus, for 
example, in the Palau trench (st. 2, 8,030 m) for every 10 m’ of floor there were 2 specimens of 
Holothurioidea alone, 1 Elpida and 1 Peniagone (which already should yield a biomass of about 1 g/m’). 
There were 3 specimens/10 m? of Ophiuroidea in the New Hebrides trench (st. 11), as well as 
comparatively large Holothurioidea as Scotoplanes and Hadalothuria 1 specimen each per 100 m*. In the 
New Britain trench (st. 7, 7,000 m) for every 30 m? there was an average of one large (length up to 25 cm) 
isolated Ascidia, at st. 6 only 3 small Pennatularia (?) specimens per m’, and at st. 6 there were 3 
specimens/100 m” of each of two species of fairly large Holothurioidea (Elpidia solomonensis and 
Pseudostichopus sp.). It is curious that the mean population was calculated even for some animals that 
were found for the first time on photographs at depths below 6 km, e.g., for near-bottom Trachymedusae 
and Lophenteropneusta (1 specimen /100 m’). 

Judging from the data of Lemche et al., traditional methods of collecting benthic animals provide a 
very incomplete picture of life in the trenches located in low-productive ocean regions. Unfortunately, 
there is yet no similar data for the eutrophic trenches (like Kuril-Kamchatka) that could be no less 
surprising. 


BAIT ATTRACTION OF BOTTOM-DWELLING ANIMALS 


Extremely important and new data were obtained by the American expeditions on the Thomas 
Washington ship by lowering to the bottom autonomous instrument-carriers with bait (fish carcass 
bundles) monitored by camera. This work was done in the Philippine, Mariana and Chile trenches 
[Wolff, 1976a, 1977; Hessler et al., 1978]. Hauls of bottom-dwelling animals in autonomous baited traps 
(see Fig. 33, A) were also made in the first two trenches. 

As was apparent from the previous sections of this chapter, mass clusters of benthic animals were 
not successful in the oligotrophic trenches either as a result of trawling hauls, or on bottom photographs. 
However, when bait was lowered to the bottom, it was found that enormous quantities of bottom-dwelling 
mobile scavengers collected on them. 

During seven descents of bait in four sections on the Chile trench axis to depths about 7 km, 
numerous Amphipoda gathered to it, and only occasionally single shrimp (? or Mysidaceae), but never 
any fish. In one case, after the Amphipoda left the bait, Holothurioidea approached it. At the same time, 
on the ocean floor sections adjoining the trench, at depths 3.5-4.5 km diverse animals collected on the 
bait, including fish, Amphipoda, shrimp, etc. (see Fig. 36). 

Even more indicative results were obtained in the Philippine and Mariana trenches. Bait was 
lowered in the first at several stations to depths about 9,600 and 9,800 m. Enormous quantities of 
Amphipoda 
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of the only species Hirondelea gigas invariably gathered around this bait (dimensions of individuals of 
different ages from 1 to 4.3 cm) which was established by lowering an autonomous trap to the same depth 
with bait consisting of 16 individual sections with inlet holes tightened by a net with mesh of varying 
diameter. This trap caught over 4,300 H. gigas individuals of varying age (in the section with mesh from 
6.4 to 12.7 mm) (see Fig. 34). Within two hours after lowering the bait to the bottom only a few 
Amphipoda were observed near it (see Fig. 35, A), the greatest clusters of thousands of Amphipoda were 
only observed within 12 h (Fig. 35, B). There are no direct data to judge the distance from which the 
Amphipoda gathered to the bait. However, considering their ability to swim fairly rapidly, it may be 
hypothesized that during the 12 h, Amphipoda gathered at the bait from distances at least from several 
hundred meters to 1-2 km. It seems to me that it is possible that not only the smell emitting from the bait 
attracts the crustaceans: after sensing the bait and going towards it, the crustaceans themselves release 
into the water some kind of attractants and thus can start a chain reaction of attracting crustaceans from a 
considerable distance. A camera and trap were used for monitoring on the slope of the Philippine trench 
at depth 5,861 m (110 km from the trench axis). In this case numerous fish from the family Brotulidae 
and sometimes Crustacea mainly gathered at the bait, and Amphipoda of two species of the genus 
Paralicella were caught in the trap, but no H. gigas. H. gigas did not appear at all in the 13 bottom grab 
samples and 8 trawling catches obtained by the American expeditions in the actual Philippine trench 
[Hessler et al., 1978], proof that these mobile crustaceans easily avoid normal traps. 

Bait with a camera and trap were then used in the Mariana trench at depths from 7,355 to 10,592 
m. As in the Philippine trench, the only mass species here was the same H. gigas (an exception was 1 
specimen, apparently genus Orchomene, caught at depth 10.5 km). 

These data indicate that in the trenches (in the same way as in the depths of the ocean floor), the 
so-called "rain of corpses" plays a major role in providing food for benthic animals, insofar as there are 
such mass numbers at maximum depths of mobile scavengers such as H. gigas that are especially adapted 
to this method of feeding. 

It has been repeatedly noted that benthic bait at bathyal and abyssal depths attract numerous 
mobile scavengers not only in the eutrophic [Smith, 1985], but also in the oligotrophic ocean regions 
[Hessler et al., 1972; Schulenberger, Hessler, 1974]. Based on the calculations [Stockton, DeLaca, 1982], 
the organic matter falling to the bottom because of the "rain of corpses", pelagic animal feces' and large 
vegetation remains could be up to 0.2 g/m? x day, and the scattering of organic matter from the "rain of 
corpses" and eaten by the mobile scavengers could occur fairly rapidly to great distances, on the order of 
1 nectar to 10 km?. There is no doubt that even in such oligotrophic trenches as the Mariana, the "rain of 
corpses" is sufficient to support at all depths even to 10.5 km the mass populations of mobile bottom- 
dwelling scavengers H. gigas. Apparently, H. gigas in the other trenches in which this species dwells, 
including in the eutrophic Kuril-Kamchatka trench, forms no less massive populations all the way to the 
maximum depths. 

The data on the quantitative abundance of life in the trenches of various ocean regions on the 
whole agree well with the data on the quantitative abundance of plankton in the surface waters of the 
corresponding regions. The plankton biomass in the eutrophic regions is usually 200-500 mg/m? (or 
more). In the coastal tropical trench regions it is on the order of 50-100 mg/m’, and in the regions of the 
most oligotrophic trenches, such as the Tonga, 


' A special publication [Madin, 1982] covers the abundance on the floor of deep-sea regions of salp fecal pellets. 
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Mariana and Volcano, it is less than 25 mg/m?. As already noted, the Peru and Yavan trenches, located in 
the tropical latitudes which produced very abundant trawling catches, are characterized by high 
productivity in the surface waters (for plankton biomass data see: [Bogorov, 1967; Bogorov et al., 1968; 
Vinogradov, 1968; Vinogradov et al., 1961; Kovalevskaya et al., 1968]). 

The data on the quantitative development of benthic fauna in the trenches of various ocean regions 
generally agree with the data on the content of organic matter in the surface layer of the benthic sediment. 
Its highest content in the sediment of the northern Pacific Ocean is confined to marginal regions, in 
particular the Kuril-Kamchatka, Japan and Aleutian trenches. The concentration of organic matter (Corg) 
here (including in the actual trenches) is from 0.5 to 1.5% of dry sediment weight’, while beyond the 
comparatively narrow coastal band, it does not exceed 0.5% on the ocean floor to the north of 30°n.1., and 
is less than 0.25% to the south of 30° n.1. In the central parts of the Pacific, Indian and Atlantic Oceans 
that are far from the coasts, the Corg content in the deep-sea sediments is also less than 0.25%, and in the 
most depleted sections of the Pacific Ocean it drops to less than 0.1%. The sediments of the deep-sea 
trenches located in these regions are just as sparse in organic matter as the sediments of the tropical 
regions of the open ocean (Volcano, Mariana, New Hebrides, Tonga) [Romankevich, 1968, 1970, 1977; 
Bogdanov et al., 1971]. It is natural that in this case we can only speak of the correspondence in the most 
general features, insofar as the content of organic matter in the sediment depends not only on the regional 
productivity, but also on many other factors (nature of the sediment, bottom relief, sedimentation rate, 
etc.). Moreover, among the benthic animals not all of them feed on the organic matter already contained 
in the sediment. For example, the filter-feeders feed on detritus from the bottom water layer, while the 
mobile scavengers that feed on the "rain of corpses" deplete the large clusters of organic matter that fall to 
the bottom so rapidly that they cannot be buried in the sediment. 

The available data on the quantitative distribution and abundance of benthic fauna in the deep-sea 
trenches in various regions fit well into the common dissemination system in the World Ocean of trophic 
regions as established by the correlation of abyssal macrobenthos food groups [Sokolova, 1976, 1981, 
1986]. 

As for the current plankton animals that are unrelated to the bottom, there are sparse data on their 
biomass at depths over 6,000 m. They are based on hauls made by expeditions on Vityaz by plankton 
nets in levels 6,000-7,000 m and 7,000-8,000 m only at several stations in the Kuril-Kamchatka trench 
[Vinogradov, 1968, 1970] and at two stations in the Bougainville and Kermadec trenches [Vinogradov, 
1960a, 1968]. In all cases, a natural decrease was observed in the zooplankton biomass’ as the depth 
increases to the least indicators at depths over 6,000 m. The zooplankton biomass in the Kuril- Kamchatka 
trench decreased from 450 to 950 mg/m? in the 50-meter surface layer to 0.50 -0.75 mg/m? in layer 6,000- 
7,000 m and to 0.31-0.32 mg/m? at depths 7,000-8,000 m (decrease of 1,000 to 1,500 time). Even 
compared to the abyssal depths (from 3,000 to 6,000 m), the zooplankton biomass below 6,000 m was 
1.5-3 times less. This is undoubtedly linked to the constant decrease with depth of the food particles 
located in the water mass, insofar as their accumulation, as is characteristic for the sediment on the trench 
floor, does not occur in the water mass. The dominant group of animals in the ultra-abyssal mesoplankton 
of the Kuril-Kamchatka trench (as at lower depths) 


The 1977 summary of Ye. A. Romankevich indicates that the Co, content in sediments fluctuates from 0.26 to 4.47% in the 
Peru-Chile trench within depths 6,100-7,320 m. 
? M. Ye. Vinogradov cites data on mesoplankton (without considering Coelenterata and Salpa). 
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was Copepoda. There were very few representatives of macroplankton at these depths and they were 
encountered rarely. The mesoplankton biomass at depths 6,000-8,000 m in the Kermadec trench (st. 
3892) was even less than in the Kuril-Kamchatka trench, 0.085 mg/m’, and in the tropical Bougainville 
trench (st. 3663) was only 0.015 mg/m? (decrease compared to the biomass in the ocean surface layer at 
the same station 127 mg/m?, almost 4 orders of magnitude). 


Chapter 8. 
ZOOGEOGRAPHIC ZONIING OF THE ULTRA-ABYSSAL 


As knowledge is accumulated about the composition and dissemination of botton dwellers of the 
sea and ocean bottoms, there is greater clarification of the differences in the laws to which the 
geographical dissemination is subordinate of the animals populating the various ocean vertical zones. 

The zoogeographical zoning system was developed by N. G. Vinogradova [1956, 1959, 1969, 
1977] for the abyssal World Ocean (3,000-6,000 m). In relation to the largest division into 
zoogeographical regions, this system is very close to the one proposed back in the 1930's by S. Ekman 
[1935, 1953], but differs from the latter in the greater detail (division into subregions and provinces). The 
substantiation of Vinogradov's system was confirmed as a result of detailed analysis of the dissemination 
of deep-sea Isopoda [Kussakin, 1971b; Kussakin, 1973]. 

Ye. F. Guryanova [1962] was the first to note the need to make an independent zoogeographical 
zoning not only for the sublittoral and abyssal, but also for other vertical zones, including for the bathyal 
and ultra-abyssal. This zoning for the bathyal was made as a result of the analysis of the dissemination of 
all species of modern Brachiopoda [Zezina, 1973]. 

As for the ultra-abyssal, although this zone is characterized by a very high degree of fauna 
isolation from the overlying ocean vertical zones, there are no grounds to isolate it into a special 
zoogeographical region. The fact is that in a zoogeographical sense, the depths over 6 km are not a single 
entity, separate deep-sea trenches or chains of neighboring trenches are located in different oceans or in 
different parts of a certain ocean, and are separated by enormous spaces of abyssal depths, and sometimes 
even lower depths (Banda and Cayman trenches). Correspondingly, the specific nature of the fauna 
species composition is mainly inherent to specific trenches or groups of neighboring trenches. 

The nature of the geographical dissemination of the ultra-abyssal benthic and bottom-dwelling 
fauna may be judged by that part of it for which there are already species analyses (over 660 species of 
Metazoa). Below are the main groups of species depending on the type of their dissemination. 


Only in the ocean region where the trench is 2 


located (in the limits of one abyssal zoogeographic 
province) 
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TABLE 13. 
COMMON NATURE OF FAUNA IN THE GREATEST DEPTHS OF THE 
KURIL-KAMCHATKA AND IZU-BONIN TRENCHES 


As is apparent from these data, the most characteristic feature of the ultra-abyssal benthic fauna in 
relation to its geographical dissemination is the dominance in it of species that are only confined to certain 
local regions of one ocean. Among the ultra-abyssal endemics there is a strong dominance of species that 
are endemic only for one trench or for a group of neighboring trenches (about 95% of the ultra-abyssal 
endemics, or 53.5% of all the ultra-abyssal fauna), while among the animals with vertical distribution 
exceeding the ultra-abyssal zone, half are species in the ocean region where the trench is located in which 
these species are found below 6,000 m. Three-fourths of all the trench fauna are thus species with local 
dissemination within some one abyssal province per the Vinogradovich system. 

At the same time, based on the considerable isolation of the trench fauna from the abyssal regions 
of the ocean floor adjoining the trenches as expressed in the high degree of endemism on the species 
level, it is advisable to isolate different trenches or groups of neighboring trenches into independent 
zoogeographical units of the province rank into one system of zoogeographical zoning of ocean depths 
(abysssal and ultra-abyssal) [Beliaev, 1972, 1974a; Beliaev, Vinogradova, 1977; Vinogradova, 1977; 
Vinogradova, 1979]. 

A significant fauna similarity was found between the group of trenches forming a single chain, 
Aleutian, Kuril-Kamchatka, Japan and Izu-Bonin. Of the 276 species defined from this group, 26% are 
species that are common for two, three or all four of these trenches. The ultra-abyssal endemics in the 
fauna of each of these trenches comprise from 42 to 53% (see Table 8), while the total endemism of the 
fauna of all four trenches is 51%. Among the non-endemic species (known from depths below 6 km), . 
over half are known only from the Pacific Ocean, and 46% only from the North Pacific abyssal province 
per the Vinogradova system. 

A comparison of the population of the deepest regions (depths over 8 km) in the Kuril-Kamchatka 
and Izu-Bonin trenches,currently separated by shallower sections of the Japan trench (Table 13) shows 
interesting results. 

As is apparent from Table 13, among the endemics of these two trenches there is a common 
species (E. birsteini), whose population individuals from these trenches do not differ morphologically; 
there are different subspecies of one species (E. hanseni) and close species of the same genera. None of 
these species have been found beyond the examined trenches, included in the Japan trench. We thus see 
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Ta6nmua 13 


OGumocts day Hax6onbumx rayOun Kypuno-KamuarcKoro 
x Hga3y-Boxnmickoro xen060B 


Bun SPE¢jés Iny6 ‘5 o6ura: M (pier 4a ook genni 


OVE Ltd 

Kur ie~ KancuarKa (24> Bayi 

Kypwo-KamyatcKHit VMig3y-BoxuHcKua 
Elpidia birsteini 8060-9345 (6) 8530-8540 (1) 
Elpidia hanseni hanseni 8610-9530 (8) = 
E. h, idsubonensis = 8800-9735 (3) 
Parayoldiella ultraabyssalis 8355-9530 (5) > 
P. idsubonini = 8800-8900 (2) 
Bathycrinus sp. B 8175~—9345 (5) - 
Bathycrinus sp. F ee, Ay 9715-9735 (1) 
Heptabrachia abyssicola 6475-8100 (2) - 


H. subtilis 


9715-9735 (1) 


Kak BHQHO H3 MpHBefeHHbIX aHHbIx, HaHGoslee xapakKTepHOH yepToH ynbrpaabuccasib- 
HOH JOHHOH qayHbI B OTHOLJeHHH ee reorpapwueckoro paciipocrpaHeHHA ABMAeTCA 
TipeoOsaganHe B Hel BHDOB, NpHypOveHHBIX TOJIBKO K ONpefeseHHIM OKaIbHbIM paHOHaM 
ogHoro oKeaHa, CpemM 3HDeMHKOB yiibrpaa6HccaH pe3Ko MpeoGsapaloT BHDBI, IHDeEMHUHbIC 
TMU JIA OWHOTO xKe06a WIK WIA Ppylitipt COCceAHHX *KeTOG0B (OKONO 95% ynprpaaGuccalb- 
HbIX 9HDEMHKOB, Win 53,5% Bceit yibrpaaGHccalIbHOH cbayHbl), a cpefH %xXHBOTHBIX C BepTH- 
KQIbHBIM paciIpOCTpaHeHHeM, BbIXO]MUMM 3a Mpepelibt yibTpaaGHccayIbHOH 3OHbI, IOJIOBHHY 
COCTABJIAIOT BHIbI, paClipOcTpaHeHHbIe B TOM paHOHe OKeaHa, re HaxODHTCA 2%KeN06, B KOTO- 
pOM 93TH BHP HatpeHbr riy6.%xe 6000 m. Takum O6pa30M, TpH YeTBepTH BCeH cpayHbl >Ke- 
NOGOB COCTaBJIAIOT BHAI C JIOKAIbHbIM paciipocTpaHeHHeM B Mpemewax KakoiisH60 OfHOK 
aOuccaibHOK MpOBMHIHH fo cxeme BuHorpagoBoi, 

Bmecte c Tem Ha OCHOBe 3Ha¥HTeNbHOM OGOcOGseHHOCTH dayHbI %XeNO60B OT mpwiera- 
FOUWHX K 2Ke06aM abuccanbHbIX paHOHOB 10%Ka OKeaHa, BbIparkalolleiicA B BLICOKOHM creleHH 
ee 39HZ€MH3Ma Ha BHQOBOM ypOBHe, MpeqcraByIdeTCA UemecooOpa3HbIM BbIJeIATh pa3Hble 
»*e06a HIM rpyllbl cOCceqHAX %*«e060B B CaMOCTOATeNIbHbIe 300reorpadHyecKHe e7HHHIUbI 
paHra MpOBHHUMA B efMHHOH cxeme 300reorpaduyeckOro paHOHHpOBaHHA OKeaHHueCKHX 
rny6uH (a6uccaM M ynbtpaa6uccanu) [Benses, 1972, 1974a; Benses, Bunorpagosa, 1977; 
Bunorpanosza, 1977; Vinogradova, 1979]. 

SHayHTelbHoe cbayHHCTHyecKOe CxOfcrBO OGHapyxXMBaeTCA MexTY rpylnow oOpasy- 
WOUWIHX efHHy!0 Werouky xemoG6oB — Aneyrckum, Kypwio-Kamuatckum, AnoncKum x Ap3y- 
Bouwuckum, H3 onpefenenupix 43 3TOH rpymmpt xxem060B 276 BHDOB 26% cOcCTaBJIANT 
BHO, OOulHe WIA DByX, Tpex WIH BCeX YeTEIpeX 3THX %KeNOGOB, YibrpaaOuccasibHble 9HDe- 
MHKH COCTaBJIAIOT B cpayHe Kaxgoro H3 3THX 2%Ke060B or 42 n0 53% (cm. ra6uI. 8), a cyM- 
MapHbIM 9HeMH3M cayHbl BCeX yeTbIpex x%KxemM060B cocraBnaet 51%, Cpenu HesHDeMHUHbIX 
BHOOB (H3BeCTHbIX C ryGHH MeHee 6 KM) Golee NONOBHHbI A3BECTHBI TONBKO M3 -THXOTO 
OKeaHa, a 46% — rombKO u3 CeBepo-Ilaunpnuecko abuccaibHOH NpoBHHIIHH, MO cxeme 
BuHorpagoBon, 

Wntepecbie pe3yibTaTbl DaeT cpaBHeHHe HaceneHHA HanGoslee riyOOKOBOAHDIX paHOHOB 
(rny6uner Gonee 8 Km) Kypwio-Kamuarckoro x Ha3y-Boxmucxoro xxesl060B, pas06eHHbIx 
HbIHe MeHee rlyOOKHMH yuacTKaMH AnoHcKoro xeN06a (ra6n, 13). 

Kak BygHO 43 TaGN. 13, cpenM 3H0eMHKOB 9THXx OByx %xKen060B ecTb OOumMi Bug CE. bir- 
steini), OCO6H NONMyNALMH KOTOpOrO H3 3THX 2%KeNOGOB MopdOsIOrHyeCKH He pagIHualoTcA, 
€cTb pa3Hbie MOABHALI OFHOrO Buna (E. hanseni) uw GIH3KHe BHAbI ODHHX H Tex Ke pONOB. 
Bce 91H BHObI He HakgeHbl 3a Mpepemamun paccmaTpHBaembIx %*KesIO60B, B TOM YHCuIe HB SMOH- 
cCKOM %xeN06e, TaKHM O6pa30M, MbI BHIMM 3fecb padIMyHble 3Tallbl BADOBOM DMBepreHHu, 
Kak Obl Mpowecc BHAOOGpaz0BaHHA "in statu nascendi”. 9ro nosBoNAer mpepMonarats, 
uTO BCe TpH 2KeI06a BO3HHKIIM Kak efHHoe oOpa30BaHHe, B KOTOpOM ruy6nHb! Gomee 8 KM 
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different stages in the species divergence, as though the process of species formation "in statu nascendi”. 
This allows the hypothesis that all three trenches emerged as one formation, in which depths over 8 km 
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Figure 56. Combined System of Zoogeographical Zoning of Abyssal and Ultra-Abyssal 
191 


Key: 

1. Regional boundaries 

2. Subregions 

3. Abyssal provinces 

4. Ultra-abyssal provinces; the other explanations are in the text (abyssal zoning per: [Vinogradova, 
1959], ultra-abyssal zoning per [Beliaev, 1974]) 
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Puc. 56, O6tenuHeHHas cxema 300reorpatpHteckoro pattoH“poBaHisa aOuccanH H yiETpaa6uccasH 


1 — rpanyupr oGnacteit; 2 — nopo6nactei; 3 — s6uccanbHnix npoByn; 4 — ynbtpasGuccasbHBIX NPOBHHMH; OCTAIBHBIC OODACHeEHHA B TexcTe (paiomt- 
posanue aOuccann no: [Batorpanosa, 1959], ynstpaaGuccasm no: [Bennen, 1974]) 
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were initially continuous. Their separation should have occurred only recently, most likely in the 
Quaternary, probably, because of the more rapid rate of sedimentation in the Japan trench due to very 
high seismic activity in the area of this trench. 

Judging from the presence of a number of endemic ultra-abyssal species common for the Aleutian 
and Kuril-Kamchatka trenches (9 species, of which 5 dwell also in the Japan trench), these trenches were 
also previously combined at depths over 6.5-7 km, while the currently existing threshold between them 
from depth about 5.5 km developed only recently, and the now separated populations that are common for 
these trenches of ultra-abyssal endemics did not successfully diverge into independent species, and in 
only one case, are represented by different subspecies of one species (Isopoda Storthyngura tenuispinis). 

The fauna links found between the currently isolated greatest depths in the Tonga and Kermadec 
trenches (two new Bivalvia species analyzed by Z. A. Filatova, caught in these trenches at depths 9-10.5 
km but still not described) apparently indicate the existence of a previous indirect link between these 
depths, i.e., the emergence in these trenches of a unit and the only recent (in a geological sense) formation 
between them of a threshold with depth slightly over 6,000 m. 

Asteroidea, Lethmaster rhipidophorus, belonging to the subfamily, genus and species endemic for 
the ultra-abyssal and dwelling at depths from 6,460 to 7,880 m have only been found in the Ryukyu and 
Philippine trenches. This allows the hypothesis that trenches there were previously united by depths over 
6 km, possibly through the greatest depths of the Philippine trough in which there are now numerous 
depressions with depths on the order of 6-7 km (see Fig. 5). 

Fairly numerous fauna links have also been found between a group of trenches that forms a single 
chain: Volcano-Mariana-Yap-Palau, which apparently is also linked to the common origin of these 
trenches. Thus, for example, all 12 of the species known from the Mariana trench are endemic for the 
ultra-abyssal, but 6 of them were also found in neighboring trenches. In several cases, there are also 
known ultra-absyssal endemics that are common for the Mariana and Philippine trench groups. 

It is more difficult to explain the existence of species endemic for depths over 6 km that are 
common for two or a greater number of very separated trenches. There are 20 known species which have 
this dissemination; 7 of them are crustaceans from the order Amphipoda which lead an active-mobile 
lifestyle mainly at the floor, but apparently are capable of also rising considerable distances above the 
bottom. It is not excluded that some representatives of these species could sometimes rise to depths 
somewhat less than 6 km, although they have not yet been caught at these depths. The other, although 
less likely explanation for the dissemination of these species in very separated trenches is their 
comparatively recent settlement of the ultra-abyssal depths in various parts of the ocean and their parallel 
evolution in different trenches from the common widespread, less deep-sea predecessor. In some cases, 
when we are dealing with dissemination of sedentary forms (e.g., finding only in the Kuril-Kamchatka 
and Tonga trenches of the Bonus petrochenkoi Gastropoda or the Polychaeta Bathykermadeca hadalis 
disseminated in five separated trenches), we should possibly look for an explanation in the fact that the 
populations from different trenches belong to different biological species that are indistinguishable at the 
morphological level which is accessible for study. 

Sometimes, the explanation of instances of such a questionable dissemination may be simply the 
lack of study of the fauna in the abyssal ocean depths, as in the Actinia Galatheantemiidae for which it 
was recently clarified that they not only dwell in almost all the trenches, but are also widespread at depths 
over 4 km in the Antarctic and subAntarctic waters. 

Based on a generalization of the data regarding the geological dissemination of the trench fauna, it 
was suggested that the system of zoogeographical zoning be supplemented 
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for the abyssal, developed by N. G. Vinogradova, by isolation of the ultra-absyssal provinces (Fig. 56), as 
a result of which this system has the following appearance [Beliaev, 1974; Vinogradova, 1977; 
Vinogradova, 1979]. 

A--Pacific Ocean-North Indian deep-sea region 

A-1--Pacific Ocean subregion [provinces-abyssal: A-la-North Pacific Ocean, A-1b-West Pacific 
Ocean, A-1c-East Pacific Ocean; ultra-abyssal: Al-Jap-Aleutian-Japan (Aleutian, Kuril-Kamchatka, 
Japan, Izu-Bonin Trenches), PLP-Philippine (Philippine and Ryukyu trenches), M-Mariana (trenches: 
Volcano, Mariana, Yap, Palau)!, BG-NH-Bougainville-New Hebrides (trenches: New 
Britain,Bougainville, Santa Cruz, New Hebrides, Ton-Kep-Tonga-Kermadec, P-Ch-Peru-Chile] 

A-2--North Indian subregion (Y-Yavan ultra-abyssal province) 

B--Atlantic deep-sea region 

B-2--Atlantic subregion (provinces-abyssal: B-2a-North Atlantic, B-2b-West Atlantic, B-2c-East 
Atlantic; ultra-abyssal: PR-Puerto Rico; R-Romanche) 

C--Antarctic deep-sea region 

C-1--Antarctic-Atlantic subregion (S-A--Southern Antilles ultra-abyssal province) 

C-2--Antarctic-Indian-Pacific Ocean subregion (abyssal provinces: C-2a--Indian, C-2b--Pacific 
Ocean). 

It is possible that this system will have to be supplemented in the future after isolation into 
separate ultra-abyssal provinces of the Banda and Cayman trenches after a more complete study of their 
fauna. 

It is not expedient to assign a zoogeographical status (including the Hjort trench) to individual 
provinces based on individual submersions with depths somewhat over 6 km in various ocean troughs, 
since their fauna differs only slightly from the abyssal fauna of the neighboring ocean regions, and its 
endemism at the species level is from 20 to 28% (see Table 8). 


Chapter 9 


ECOLOGICAL GROUPINGS AND BIOLOGICAL FEATURES OF TRENCH 
BENTHIC FAUNA 


ECOLOGICAL GROUPINGS 


The basis for characterizing the ecological groupings (biocenoses, communities) of the benthic 
fauna of shallow depths is usually the quantitative bottom drag collections, supplemented by data from 
trawling catches. At the ocean depths where the fauna are much sparser than on the shelf, in the latter the 
macro- and mega-benthos are considerably thinner and the bottom grabs do not provide a correct idea 
about the composition of the benthic population or the relative role of individual species, the taxonomic 
and ecological fauna groups. 

The quantitative methods developed for the biocenotic characterization of the shelf fauna 
[Zenkevitch, Brotskaya, 1937; Brotskaya, Zenkevitch, 1939; and 


' It is not excluded that as a result of further study of the fauna in the trenches surrounding the Philippine Sea, it will be 
expedient to combine the ultra-abyssal Philippine and Mariana provinces. 
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subsequent works of other authors], cannot be used to study the biocenoses of hadal ocean depths. The 
nature of the benthic biocenoses of the deep-sea fauna has to be judged mainly from the relative role of 
different species and groups in the trawling hauls. These catches, obtained from comparatively shallow 
and uniform sections of the floor, could reflect more or less correctly the main composition of the 
community. However, when the trawling occurs at a considerable distance and encompasses a section 
with complex floor reflief or great range of depths (sometimes hundreds of meters), as often occurs in 
work in the trenches, fauna of varying communities are represented in one haul. 

The nature of benthic communities in the trenches may be judged to a certain measure also from 
the photographs of the floor, but mass photographs of the floor have only been obtained in a few tropical 
trenches [Lemche et al., 1976], and they may only be used sometimes for a comparative biocenotic 
analysis. Thus, for example, in the Santa Cruz trench at depth 8,700-8,900 m, close to the greatest depth 
of this trench, one of the photographs detected no less than 15 specimens of Actinia attached to the 
detritus lying on the floor. No other animals were found in this photograph, which indicates the existence 
here of a local biocenosis consisting of one or two species of Actinia. Other photographs obtained in the 
same depth interval of this trench and covering sections with soft silt, also did not reveal more than 2-4 
species of animals (apparently two species of Polychaeta, traces of Holothurioidea Pseudostichopus {?) 
and some other animal). 

The observations and collections made during submersions of underwater research vessels provide 
an exceptional opportunity for studying the benthic communities. These methods that are widely used, for 
example, in studies of underwater hydrothermal regions by the American, French and Soviet expeditions, 
permitted an extremely more detailed clarification of not only the composition, but also the details of 
distribution of the hydothermal fauna communities. However, study by these methods of life at depths 
over 6 km is a matter for the future. Other methods for studying benthic trench communities have not yet 
been developed. This also explains the still extremely insufficient degree of study of the trench benthic 
fauna communities. 

L. A. Zenkevitch and Z. A Filatova [1958], in characterizing the biocenoses of the benthic fauna 
of different depths in the northwest Pacific Ocean, believed that for depths 6-9 km of the Aleutian, Kuril- 
Kamchatka and northern Japan trench, there is a typical single community of Holothurioidia of the genus 
Elpidia, Pogonophora, Echiuroidea and representatives of two genera of Polychatae. However, as 
indiciated by further research this is an unqualified unified characterization for the entire range of trench 
depths, as well as for their slopes and its flat bottom extending along the trench axis. 

The series of publications of M. Sokolova [1956, 1960, 1964, 1965; et al.] that mainly covered the 
abyssal depths, made a more detailed development of this topic. Based on an analysis of the composition 
of the fauna in the trawling hauls obtained from different depths in the northern Pacific Ocean, Sokolova 
isolates different trophic types of benthic biocenoses whose distribution on the floor is determined by the 
natural bottom relief changes with depth and the related distribution and quantity of organic detritus in the 
bottom water layers, on the sediment surface, and in its mass. In the example of the northwest Pacific 
Ocean and the Kuril-Kamchatka trench, Sokolova [1960] revealed the existence of vertical zonality in the 
biocenoses distribution of different trophic types and proposed a system of their repeated alternation as 
the depth increases and related changes in the bottom relief. 

The vertical trophic zonality proposed by Sokolova is mainly applicable to the continental slope 
and the adjoining abyssal depths. As for the trenches, the natural alternation of tophic zones could only 
exist in them in cases where certain forms of the relief are extended a considerable distance along the 
trench and are repeated at different depths. However, the trench slope relief is usually more complicated. 
The slope sections that are confined to the most pronounced bends 


195 


Page 138 


of the least sedimentation, as well as the outcroppings of solid rock that are numerous on the slopes where 
sedimentation does not occur at all [Bezrukov, 1970] could be located in trenches without a certain 
pattern. 

Therefore as applied to the trenches, it can be stated that it is not so much the correct alternation of 
the trophic zones on the vertical, as the local confinement of the biocenoses of different trophic types to 
certain forms of the relief and the related conditions of sedimentation, as well as the ocean regions that 
vary in trophic conditions. 

Differences are more clearly expressed in the types of benthic biocenoses between the trench 
slopes and their flat bottom extended along the trench axis. The latter is characterized by fine-grained 
muddy sediments, considerable rates of sedimentation and high content in the sediment of organic matter 
(especially in the ocean eutrophic region trenches). In the direction from the greatest depths in the central 
trench sections to their terminal sections, there is usually a fairly gradual increase in depth, an ocean flor 
gently sloping more towards the depths than on the trench side slopes. The trophic conditions here that 
are characteristic for the floor of this trench (depending on the degree of eutrophicity or oligotrophicity of 
the region where this trench is located) are preserved at different depths. Thus, for example, in the 
southern Kermadec trench, the typical community for the floor of different trenches with severe 
dominance of Holothurioidea of the genus Elpidia was found at the trench axis at depth 8,200-8,300 m 
with considerably lower population than at the greatest depths in its central section. 

Usually the dominant and most mass components of the fauna on the floor of the trench axis are 
detritus-eating Holothurioidea, primarily of the family Elpidiidae, and in particular, the genus Elpidia 
represented in the majority of trenches, as well as the family Myriotrochidae and some others. While the 
trophic uniformity of biocenoses of the trench axis floor is maintained, the taxonomic composition of the 
animals dwelling here changes depending on the depth and location of the trench. 

R. Menzies and R. George [1976], based on the fact that there are ocean floor sections that do not 
reach depth 6 km, but have morphological trench features (in relation to the steep slopes and narrow flat 
bottom extended along the longitudinal axis), suggested for the population of the bottom of such 
morphologically similar structures, regardless of their depths, the name "trench floor fauna" instead of the 
names "ultra-abyssal" or "hadal fauna". A detailed and convincing critique of this suggestion was already 
given in the publication of T. Wolff [1970]. It should only be noted here that the conclusions of Menzies 
and George do not have any relationship to vertical zonality, henceforth, the name "trench floor fauna" 
may not be contrasted to the names used to designate depths over 6 km in the system of vertical biological 
zonality of the ocean. Menzies and George, however, are quite correct in noting the ecological similarity 
of the population of the flat bottom filled with soft sediment of the ultra-abyssal (hadal) trenches and 
similar morphological structures in the less deep-sea regions. In this ecological sense, the name "trench 
floor fauna" was justified by the stipulation that this fauna which has a similar ecological appearance at 
different depths will differ not only in taxonomic composition of the animals, but also in their diversity. 

As for the benthic screener representatives of the epifauna (Spongia, many Coelenterata, 
Crinoidea, Pogonophora and Ascidea), there are usually few of them in the trenches and they are confined 
to the local rock outcroppings, mainly on the trench slopes, and sometimes to fragments of these rocks 
that are carried to the trench floor. In the trawling hauls obtained in the trenches, they are massive only in 
single cases (numerous Pogonophora at depth 9 km and Crinoidea at depths 8,200-9,000 m in the Kuril- 
Kamchatka trench, Hyalospongia on the slopes of the South Sandwich trench at depths about 6,800-7,200 
m). 

As shown above (see Table 12), the number of species in the trawling hauls from the trenches 
diminishes as the depth increases. In other words, there is a rise with depth 
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in the oligomictic nature of the biocenoses. The trawling catches from depths over 6 km are 
characterized in general by the dominance of one, sometimes, two-three species that comprise the 
background of the entire catch. But this dominance was expressed most clearly in the catches obtained 
from the greatest depths, especially in the mass hauls from the hadal depths of the eutrophic trenches. 

The degree of domination of one-three dominant species increases with depth simultaneously with 
the rise in the oligomictic nature of the biocenoses. At the hadal depths of the eutrophic trenches, the 
population of one dominant species in the benthic biocenosis (usually Holothurioidea of the Elpidia 
genus) often reaches several thousand individuals in one trawling catch and could comprise up to 98% of 
the total population of the caught animals. It is precisely under these conditions that the extreme specific 
nature of the existence conditions for the pressure factor is combined with the trophic capabilities that are 
fairly favorable for the mass development of the species that are adapted for these conditions. 

A. Thienemann [1918] formulated a general law, according to which, the more that the biotype 
living conditions differ from the normal and optimal for the majority of organisms, the fewer species are 
in the biocenosis and the more individuals there are in individual species. A. A. Shorygin [1955] came to 
the same conclusions, according to which the monocenoses that represent an extreme case of oligomictic 
nature, may only be encountered in the biotypes that deviate the most from the norm. 

I previously [1966b] noted the correspondence to this law of the conditions at critical trench 
depths. Later research of trench fauna confirmed this correspondence to a greater measure. A clear 
example of monocenosis is the existence and mass development of the only active-mobile bottom- 
dwelling species, scavenger, Amphipoda Hirondellea gigas at the greatest depths of the Philippine and 
Mariana trenches [Hessler et al., 1978]. 


SOME BIOLOGICAL FEATURES 


There are no external differences between the animals living below 6 km and the dwelling at 
somewhat lower depths in the lower part of the abyssal zone. There are no known specific conditions for 
the ultra-abyssal depths, with the exception of high hydrostatic pressure. The adaptations to the constant 
existence at extremely high pressures are apparently expressed at physiological and biochemical levels 
and do not require morphologically pronounced changes in the organism. 

Due to the total lack of light, not only at trench depths, but also in the abyssal zone, the body 
coloring here may not have an adaptive value for the benthic animals, and among them there is a 
dominance of organisms that do not have pigmentation [Zenkevitch, Birstein, 1955; Zenkevitch, Birstein, 
1956]. However, the coloring of many species is preserved even at such depths, green in some 
Echiuroidea [Zenkevitch, 1958], light-yellow in Crinoidea Bathycrinus [Beliaev, 1966b], lilac or violet in 
some species of Polychaetae of the family Polynoidae [Ushchakov, 1955; Levenstein, 1971]. All 
Pogonophora, including the hadal species, have red blood due to the presence of hemoglobin [Ivanov, 
1960a; Ivanov, 1963]. The body of the ultra-abyssal fish Careproctus amblystomposis is pinkish 
[Andriashev, 1955]. The only known specimen of the ultra-abyssal trachomedusae Voragonema 
profundicola with oral trunk was brown [Naumov, 1971], while orange was noted on a color photograph 
of antomedusae obtained at depth 8,260 m [Lemche et al., 1976]. 

The overwhelming majority of ultra-abyssal animals do not have eyes. But some Crustacea and 
Gastropoda representatives, even those living at such depths, do retain rudiments of eyes that do not have 
a functional value [Wolff, 1956a, 1962; Birstein, Chindonova, 1958; Bacescu, 1971; Zharkova, 1975, 
1978]. Two species of Isopoda of the eurybathic genus Antarcturus, dwelling below 6 km, 
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maintained externally normally developed eyes [Birstein, 1963a; Kussakin, 1971], which probably 
indicates the comparatively recent settlement of the great depths by representatives of this genus. Of the 
known fish from the ultra-abyssal eyes have also been preserved [Andriashev. 1955; Munk, 1964], but 
compared to the eyes of the shallower representatives of the same genera they are either very small, or it 
has been established that they are in a degenerative state [Rass, 1964, 1974]. 

For a number of known deep-sea animals there is a known phenomenon of so-called deep-sea 
rachitism that is expressed as a thinning and reduced degree of calcification of the skeletal formations. 
This phenomenon is linked to a deficit of calcium carbonate below the critical (compensation) depth 
(usually between 4,000 and 5,000 m), where the water is undersaturated with calcium carbonate and its 
content in the sediment is negligible. It is natural that for the benthic animals dwelling at these depths, the 
removal from the bottom water and benthic sediment of calcium carbonate that is necessary for skeletal 
development is extremely difficult. Additionally, they have the constant problem of actively maintaining 
and renewing the skeletal formations in spite of the active gradient aimed at their dissolution. However, 
this refers equally to the denizens of the lower abyssal and hadal. There is no doubt that this is linked 
precisely to the drastic reduction at these depths of the number of species and the quantity of Foraminifera 
with calcareous shell, the absence here of calcareous Spongia and the skeletal weakening of some deep- 
sea mollusks, brachiopods and some other animals. 

F. A. Pasternak [1970] notes that the skeletal formations of a number of ultra-abyssal Pennatularia 
are reduced more severely than those of the abyssal. However, this refers to the representatives of the 
populations that are only found at 100-200 m below 6 km, and therefore may be considered specific for 
the real ultra-abyssal depths. Ya. A. Birstein [1963a] indicates that the shells of two ultra-abyssal Isopoda 
(Eurycope magna and Storthyngura vitjazi) are thinner than the shallower species of the same genera. 
However, even among the Isopoda there is a known stronger skeletal development in the ultra-abyssal 
species (S. herculea [Birstein, 1957]. The same is known from a number of Tanaidacea [Wolff, 1956b]. 

Numerous other examples could be cited of the fact that in trenches all the way to their greatest 
depths, many animals cope successfully with the problem of skeletal structure of which they have a no 
less developed one than their shallower relatives. This refers, for example, to some Bivalvia and 
Gastropoda, Asteroidea of the family Porcellanasteridae, Crinoidea of the genus Bathycrinus, Ophiuroidea 
of the genus Abyssura. All the ultra-abyssal species of Holothurioidea of the genus Elpidia have 
numerous calcicareous spicules that are larger and coarser than those of the abyssal, and they are the most 
massive and numerous among the deepest sea species, E. hanseni that lives at depths to 9,700 m. In this 
respect, there are thus no specific differences between the abyssal and hadal animals. 

Yet another characteristic feature for some benthic invertebrates is the tendency towards increased 
body dimensions as the habitat depth increases. This phenomenon which has been called deep-sea 
gigantism was noted for several representatives of some orders of Crustacea [Zenkevitch, Birstein, 1955; 
Zenkevitch, Birstein, 1956; Wolff, 1956, a, b, 1960, 1962, 1964, 1970; Birstein, 1957, 1963a, 1971b; 
Birstein, Chindonova, 1958; Jones, 1969]. It should be stipulated that all the authors who have noted this 
phenomenon meant by deep-sea gigantism a relative increase in the body dimensions with depth in some 
deep-sea (especially ultra-abyssal) animals compared to their related inhabitants of shallower depths 
(within the genus or family, and in one case, even the order, Tanaidacea). Therefore, as noted by T. 
Wolff, it is more correct to speak not of gigantism as such, but namely a tendency towards larger 
dimensions [Wolff, 1962, p. 287] or to use the term "gigantism" in quotation marks. This is an important 
stipulation insofar as the use of the name deep-sea gigantism in some cases resulted in the fact that an 
argument against the existence of this phenomenon cited 
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examples of the existence of the largest animals within the orders or classes that did not have a 
relationship to it in the shallows or even on dry land [Madsen, 1961b; Menzies, George, 1967]. 

The most numerous examples of increased sizes with depth and the greatest dimensions of ultra- 
abyssal species are known among the many Isopoda genera of the suborder Asellota. The ultra-abyssal 
species A. magna has the greatest dimensions among the Amblyops genus. An increase in body 
dimension with depth was also observed in some Cumacea genera. Until comparatively recently, the 
largest in the order Tanaidacea was considered the ultra-abyssal species Herpotanais kirkegaardi 
described by T. Wolff. But in 1978, R. K. Kudinova-Pasternak described a considerably larger species 
Gigantapseudes adactylus from the ultra-abyssal Philippine trench which was yet another confirmation of 
the law under discussion. However, soon [Gamo, 1984] an even larger species, G. maximus (length up to 
75 mm) was described from a shallower depth, about 5.5 km. The largest representatives of the order 
Amphipoda (length 282 mm) were also found at depth 5,300 m [Hessler et al., 1972]. The dimensions of 
these Amphipoda are much greater than the dimensions of all the ultra-abyssal species of this order. 

Among the animals of other taxonomic groups, one can note only single examples of deep-sea 
"gigantism". Comparison of the data of A. V. Ivanov [1960a] regarding the body dimensions of various 
Pogonophora indicates that the dimensions of the ultra-abyssal species of the genera Spirobrachia, 
Heptabrachia and Diplobrachia are larger than the shallower species of the same genera. Among the 
Holothurioidea of the genus Elpidia [Beliaev, 1971b, 1975] the dimensions of numerous ultra-abyssal 
species are larger than the abyssal, but are similar to the dimensions of shallower Arctic and Antarctic 
species. 

There are no other known examples of "gigantism" among the ultra-abyssal animals, and 
sometimes the opposite correlations are observed. T. S. Rass [1974] regarding fish noted that "the adult 
hadal species are smaller than the close abyssal species" (p. 210). 

I. S. Zharkova [1968] studied the change in the number and size of intestinal cells of some abyssal 
and hadal species of Isopoda. It was found that each species (and sometimes close species and even 
genera) is characterized by a more or less constant number of cells, but the increase in body dimensions in 
ontogenesis is due to the increased cell size. It is important that the increase in body size of hadal Isopoda 
species, based on Zharkova's data, is also mainly due to the increased cell size. These data agree with the 
assumption that the increased body size of deep-sea Isopoda is due to the longer life span under these 
conditions [Wolff, 1962]. 

The possible reasons for the increased body size with depth and the greatest dimensions of ultra- 
abyssal representatives of different Crustacea genera have been discussed repeatedly by T. Wolff and Ya. 
A Birstein who established this phenomenon, as well as R. Menzies et al. [Menzies, George, 1967; 
Menzies et al., 1973]. Insofar as the increase in dimensions in some cases occurs in closely related 
species of the Crustacea genus (as well as Holothurioidea of the Elpidia genus) at comparatively shallow 
depths in the polar regions and is related to low temperature, while in other cases, is related to great 
depths and within these depths does not depend on temperature, then we must hypothesize the effect of 
hydrostatic pressure, and most likely the effect of "gigantism" in the ultra-abyssal depths is due to the 
summary impact of both of these factors. But the biological essence of the mechanisms for this effect still 
remains unclear, which is why "gigantism" is manifest selectively only in some representatives of a few 
taxonomic animal groups. 

All the abyssal and hadal animals are characterized by the absence in their body of any gas-filled 
cavities. All the body cavities are only filled with fluids that mechanically results in a balancing of 
internal pressure with the external pressure without energy expenditures, and because of the essential 
incompressibility of the fluids do not threaten the animals with enormous crushing external pressure. 
However, there is a known case of preservation of a small air bladder in a hadal fish Hacomycteronus 
profundissimus that has not been found at depths less than 5 km [Nielsen, Munk, 1964]. The 
functionining mechanism of this organ under such high pressure conditions is not known. 
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Chapter 10 
HYDROSTATIC PRESSURE AS AN ECOLOGICAL FACTOR 


A review of all the available data on the ultra-abyssal benthic fauna leads to the conclusion that 
there is an extreme specific nature in the existance at depths over 6 km and an increase in this specificity 
with depth as the maximum ocean depths are reached. 

Ihave already noted above that based on such factors as temperature, salinity, oxygen-saturation 
of the water, and nature of the soil, the ultra-abyssal depths do not differ significantly from the abyssal 
ocean floor depths adjoining the trenches, and even the shallower regions. As for the feeding conditions, 
in the trenches they are generally more favorable for the benthic fauna than on the ocean floor in the 
regions neighboring the trenches, and thus, may also not have a limiting effect upon it. The high seismic 
activity in the trench regions could result in the local and frequent death of animals as a result of slides 
and avalanches, but may not affect the actual possibility of settlement of the ultra-abyssal depths. 

The only factor that we know about is that it changes in parallel and in one direction with depth, 
and as it increases in the ultra-abyssal zone it deviates more and more from the form for the 
overwhelming majority of marine animals, and that is hydrostatic pressure. We do not know of any other 
such factors, not to mention some indicators that in themselves are the function of pressure. 

It is known that some physical properties of solutions depend on hydrostatic pressure. High 
pressures affect solution viscosity, ionic equlibrium, its related conductance of solutions [Gonikberg, 
1960] and gas solubility [Klots, 1961]. It is possible that high pressure impacts on any other properties of 
seawater and through these changes affects the living organisms. 

No direct experiments have yet been made on the physiological effect of pressure on ultra-abyssal 
animals. Setting up of these experiments requires development of methods of catching animals, lifting 
them to the surface and then keeping them while maintaining the pressure inherent to their natural habitat, 
as well as possible experimental change in this pressure and observation of its results. At ocean floor 
depths, these isobaric traps lowered on autonomous instrument-carriers have already been used for small 
benthic animals [Macdonald, Gilchrist, 1982]. Experimental samples of these isobaric traps for ultra- 
abyssal depths have already been developed [Anonym., 1977; Yayanos, 1977], and their use for 
experimental research may yield extremely important results. 

Because the ultra-abyssal animals do not have gas-filled cavities, the volume of their body 
essentially remains unchanged when the pressure changes, and when raised to the surface, they may 
appear externally undamaged. However, insofar as one can judge from their total lack of mobility, they 
do not withstand the rapid decrease in pressure from 600 atm and more to normal atmospheric pressure. 

It was experimentally established in relation to many shallow organisms that a strong increase in 
pressure proves fatal [Fontain, 1930; Ebbecke, 1935; ZoBell, Oppenheimer, 1950; Oppenheimer, ZoBell, 
1952; ZoBell, Morita, 1959; Menzies, Wilson, 1961; et al.]. There are numerous experimental data on the 
effects from pressure on the order of several hundreds of atmospheres on different biological processes 
occurring in the cells and tissues of organisms existing under natural conditions at normal atmospheric 
pressure: on the rate of many biochemical reactions, on the enzymatic processes, energy exchange 
processes, motor activity, cellular growth and division, and mutation frequency. 
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The summary of A. A. Shulyndin [1967], as well as a number of survey articles of other authors 
[Schlieper, 1963, a, b; 1966, 1968; Kal’kar, 1964; Menzies, 1974; Schlieper, Tide, 1975; et al] cover a 
detailed examination of various aspects of the effect of high hydrostatic pressure on biological creatures 
on the organism, tissue, cellular and biochemical levels. 

In discussing the biological effects of high pressure, G. Kal'kar [1964] advances the hypothesis: 
"Hydrostatic pressure may have a strong impact on the equilibrium between single-strand and double- 
strand DNA" (p. 395), as well as on the complex mechanism of protein synthesis that is concentrated in 
the submicroscopic particles, the ribosomes. 

All of these data allow us to hypothesize that even under natural conditions, high pressures, on the 
one hand, should require special adaptations from the animals that have adapted to them, and on the other 
hand, limits the actual possibility of adaptation to them of many animals, acting as a screening factor. 
This hypothesis agrees well with the aforementioned data about the increase in the specific nature of the 
ultra-abyssal fauna as the depth increases, about the decrease in the number of species with depth, and 
about the gradual loss from the fauna composition of the large taxonomic groups. 

The opinion has been stated repeatedly that there is a great probability of a direct physiological 
and ecological effect of hydrostatic pressure on the ocean depth dwellers, and as far as I know, is adopted 
by the majority of researchers of the deep-sea ocean fauna. These viewpoints were recently confirmed by 
experimental studies on the effect of the pressure change on various deep-sea animals [Moon et al., 1971; 
Macdonald, Gilchrist, 1982; Mickel, Childress, 1982; et al.]. Summaries have also been published that 
generalize the accumulated data on the effect of high pressures on different aspects of vital activity of 
organisms [Barobiology..., 1972; Kriss, 1973; Macdonald, 1975]. In the introduction to the collection 
Barobiology, its editor R. Brauer [1972] wrote: "The existence of the effect of hydrostatic pressure on 
the broad diversity of biological processes is no more than a hypothesis. This is a well established fact" 
(p. 2). 

Experiments on the impact of pressure change on Byothograea thermydron crabs living at depth 
about 2.5 km in the region of the Galapagos hydrothermal regions collected and brought to the surface by 
the research submarine Alvin demonstrated that these crabs may withstand only a brief reduction in 
pressure to 1 atm. The majority of crabs in this case died quickly, and none of them survived more than 5 
days. Under these conditions cardiac activity disorders were observed in them. The crabs endured a 
double reduction in pressure compared to the normal (from 238 to 120 atm at temperature 2°C), none of 
the 25 specimens died in 21 days [Mickel, Childress, 1982]. 

Extremely interesting results were obtained by A. Macdonald and I. Gilchrist on several species of 
Amphipoda brought up in isobaric traps from depths somewhat over 4,000 m. With a gradual rise in 
pressure to 500-600 atm sometimes a slight increase in motor activity was observed in these Amphipoda; 
with a further rise in pressure it dropped, and at pressure 750-800 atm, motion stopped altogether. These 
same authors cite numerous published data on the fact that increase in pressure above a certain level in 
different shallow animals results in disruption in neuromuscular activity expressed as convulsive 
uncoordinated movements, and a further rise in pressure, results in complete paralysis. For a number of 
shallow Crustacea, the pressure at which convulsions occur (P,) is from 50 to 100 atm. For benthic 
Amphipoda a linear increase is observed in P, as the dwelling depth increases to 2,700 m. Increase in 
pressure in Amphipoda living at depth 4,000 m, as stated above, in general did not cause convulsions. 
Amphipoda dwelling at depth 4,000 m in their reaction to increased pressure thus differ radically 
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Figure 57. Dependence of Greatest Catalytic Rate of Lactate-Dehydrogenase from 
Coryphaenoides sp. Muscles on Pressure and Temperature 
pSi--pressure in pounds per 1 inch” (1,000 psi = 68 atm); v--velocity [per: Moon et al, 1971] 


from those living at depths to 2,700 m [Macdonald, Gilchrist, 1982]. 

The publication of the magazine "American Zoologist" (Vol. II, No. 3) that was published in 1971 
was dedicated to studies of the pressure impact mainly on the nature and rate of biochemical reactions in 
deep-sea Macruridae fish. The studies were made on board the research vessel Alpha-Helix (United 
States) in the area of the Galapagos Islands on fish that were just caught at depths to 2,400 m in traps with 
bait lowered to the bottom on the autonomous instrument-carrier [Phleger, Soutar, 1971]. One of the 
articles [Moon et al., 1971] cites data on the impact of the change in pressure and temperature on the 
catalytic effect of lactate dehydrogenase (LDH) from the muscles of Coryphaenoides sp. (Fig. 57). As is 
apparent from the graph, at temperature 3°, i.e., the closest to that at great depths, the pressure change in 
limits from 1 to approximately 600 atm essentially does not affect the LDH activity, while a further 
increase in pressure lowers it severely, which is expressed as a sharp break in the curve. This could 
apparently serve as an indication that precisely at depth about 6,000 m there is a boundary below which a 
further increase in pressure could have a significant effect on the rate of biochemical reactions. It is 
indicative that the greatest depth from which there is a known representative of the genus Coryphaenoides 
is 6,180 m [Okutani, 1982]. 

In the monograph Biokhimicheskiye adaptatsii [Biochemical Adaptations] [Khochachka, Somero, 
1988--translation from the American edition, 1984], the authors make a special discussion of the data 
known by 1984 on adaptations of deep-sea animals to hydrostatic pressure on physiological and 
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HO OTNHUaIOTCH OT OGuTaloWMMX Ha riyOunax 0 2700 m [Macdonald, Gilchrist, 
1982). 

aaa B 1971 r. BemycK xypHana "American zoologist” (Vol. 11, N 3) nocpawen 
HCCeMOBaHHAM BIMAHMA [aBNeHHA TaBHbIM O6pa30M Ha XapakTep H CKOpocTb GHOXHMH- 
YeCKHX peakuHH y rmiy6oKoBomHBIx pri Makpypug, AccneqoBanua npoBomMmucs Ha Gopty 
a/c *Anbda-Xenukc” (CHA) B paitone Tananarocckux ocrpoBos Ha pbiGax, TOMbKO 4TO 
NOHMaHHBIX Ha rmy6uHax Bo 2400 M B JIOBYLIKH C MpHMaHKOH, onycKaeMble Ha JHO Ha aBTO- 
HOMHOM mpHGopoxocutene [Phleger, Soutar, 1971]. B ogHoit u3 crate [Moon et al., 1971] 
IpHBeDeHbI AaHHble O BIIMAHHH H3MeHeEHHA DaBMeHHA HK TeMMepatypbi Ha KaTaHTHYecKoe Dei- 
CTBHe WaKTaT-ferMpporeHa3bl (mr) 43 Mbit Coryphaenoides sp. (puc. 57). Kak BHZHO 43 
rpapukKa, MpH Temnepatype 3°, t.e, HanGomee OnH3KOH K TakOBOH Ha Gombumx riyOunax, 
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W3MeHeHHe MaBsIeHHA B Mpenemax oT | fo npumMepHo 600 arm mpakTHyecKH He BIIHAeT Ha 
akTHBHOCTb JIT, a qanbHeitwiee yBemMyeHve WaBeHHA pe3KO NOHWKaeT ee, YTO BbIParKaeTCA 
B KpyTOM Mepenome Kpusoit. Ilo-BHaMMoMy, 3TO MOxKeT CMYKHTb yKa3aHHeM Ha TO, ¥TO 
MMeHHO Ha riy6nHe oKos0 6000 M npoxoguT rpaHuua, HHKe KOTOPOH TabHeitwee yBemHue- 
HHe [aBsIeHHA MOXKET OKa3bIBaTb CYLUIECTBEHHOe BO3eHCIBHe Ha CKOpOCTs GHOXHMHYeCKHX 
peaxunit, Tloka3zaTensHo, uro HanGombulaa riy6uHa, c KOTOpOH H3BeCTeH NpepcTaBHTelb posta 
Coryphaenoides, — 6180 m [Okutani, 1982]. 

B Mouorpadun *Buoxumuueckue anantaunn” [Xouayka, Comepo, 1988 — nepeBog c ame- 
pHKaHcKoro u3faHuA 1984 r.] aBTopb! cneuHanbHO OGcyxMaloT H3BecTHbIe K 1984 r, DaHHBIe 
nO ajantTauvam riy6oKOBODHBIX %KHBOTHBIX K FHpOcTaTH¥eCKOMY AaBJIEHHIO Ha PUSHONO- 
ruyeCKOM MH GHOXHMMYeCKOM ypoBHAx, II, Xouauka u Dx. Comepo NpHxogAT K BbIBODY: 
”BYOXHMMYeCKHe CHCTeMbI ryGOKOBOAHbIX *KHBOTHBIX MH OGUTaTenei HeGonbiux riyG6HH pa3- 


JIMYHbI KaK B KOJIHYCCTBCHHOM, TaK H B KadeCTBCHHOM OTHOILLMeCHHAX, Ilpucnoco6utTesbHbie : 


H3MeHeHHA GenkoB, OnarofapA KOTOPbIM BO3pacTaeT HX YCTOMYHBOCTb K THAPOCTaTHYeCKO- 
My HapieHui, oOmeryaeT BHDKMBaHMe Ha Gonbumx rmyOuHax”’ (c. 524). K cookanennio, moKa 
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biochemical levels. P. Khochachka and Dzh. Somero conclude that: "The biochemical systems of deep- 
sea animals and shallow-dwellers differ both in quantitative and qualitative respects. The adaptive 
changes in proteins which increase their resistance to hydrostatic pressure facilitate survival at great 
depths (p. 524). Unfortunately, 
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Figure 58. Deep-Sea Manned Apparatus Mir Operating at Depths to 6,000 m. 
Photograph from time of descent into water from support vessel Akademik Mstislav Keldysh 
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Puc. 58. Pny6oKopopysift O6uTaemBEIM annapar "Mup”, paGotaioumm’ Ha rnyOunax 0 6000 m. CHuMoK 
coeaH B MOMeHT Cllycka Ha Bony c OGecneyHBaiwwero cyoHa "AKagemuK McrucnaB Keng” 


10. 3ak. 1380. 145 





Page 146 


these data have been obtained exclusively for pelagic animals, mainly for fish dwelling at depths to 3-4 
km. However, the biochemical specific nature of the inhabitants of the hadal ocean depths obviously 
should be expressed to an even greater measure. 

I would like to conclude the discussion of the role of hydrostatic pressure as an ecological factor 
with a quotation from a letter that I received in December, 1972 from the famous Soviet physiologist 
(deceased), Academician Ye. M. Kreps: "High pressure affects the rate of many enzymatic reactions, the 
activity of the enzyme systems, the condition of the enzyme protein macromolecules and their 
conformation. All vital metabolic enzyme processes are not only a reaction, but also cycles and chains of 
reactions. The product of one link in these chains of reactions is the substrate for the next reaction. All 
rates of these reactions included in the cycle are normally strictly regulated, and the cycle operates 
normally and smoothly. Under the impact of powerful, unfavorable factors, the impact (usually 
inhibiting) is stronger on one link, weaker on another, and the cycle breaks down, or ceases to operate 
altogether. The more complex the system, the more easily it is subject to destruction. The requirements 
for the biochemical systems that should 'be able’ to operate under such special conditions as very high 
pressure are higher, and not every system, or say, the system of not every organism, will withstand this 
‘test’. We know that random mutations may alter the formation, structure and composition of complex 
protein molecules that perform important biological functions. Only those mutations are preserved that 
are still capable of performing these functions, the others will be eliminated by natural selection and will 
drop out of the genetic code. The stricter the requirements for these ‘operational molelcules', the fewer the 
chances that random mutations will be adopted by natural selection. The requirements for the operational 
molecules in the ultra-abyssal are higher and strict so that they may operate under these special 
conditions. It follows from here that natural selection should reject the majority of mutations, that only a 
minority of them will be preserved, a few species, and the majority will be culled. It seems to me that this 
is the only argument that could substantiate the inevitable paucity of fauna and its low diversity in the 
ultra-abyssal". 

The Soviet Union in 1988 began to use the deep-sea manned apparatus (DMA) Mir-1 and Mir-2 
for research (Fig. 58)! that was built in Finland by SOW and under the scientific supervision of the USSR 
Academy of Sciences. The work supervisor, I. Ye. Mikhal'tsev [1988] reports, that the DMA Mir could 
be lowered to depth 6 km and move underwater at a speed up to 5 knots. The life-support system allows a 
3-man crew to conduct underwater operations for up to 3.5 days. The DMA Mir has a unit for stereo- 
photographic studies, a color TV system and diverse equipment, including two manipulators for taking 
samples weighing up to 80 kg. In December 1987 this equipment was successfully tested in the Central 
Atlantic during which Mir-1 reached a depth of 6,170 m and Mir-2 6,120 m. 

The start of the DMA Mir research opens up an outlook for direct experiments on various aspects 
of the impact of pressure on animals collected at depth 6,000 m while preserving the pressure of their 
natural habitat. 


'T am deeply indebted to Dr. A. M. Sagalevich, a participant in the work to design and test this equipment, for providing a 
photograph of the Mir DMA for publication. 
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Chapter 11 
THE ORIGIN OF DEEP-SEA AND ULTRA-ABYSSAL FAUNA 


The degree of antiquity or relative youthfulness of the deep-sea fauna has been under discussion 
for more than a century. Intensive and comprehensive studies of the ocean depths, including the deep-sea 
fauna, conducted by numerous expeditions, starting from the middle of this century, have greatly 
increased our knowledge about the ocean's geological history, and radically altered our concepts about the 
nature of the World Ocean bottom, conditions of existence at great depths, the composition, dissemination 
and ecological features of the deep-sea fauna. This information accumulation again led to a lively 
discussion and polemics on the origin of the deep-sea fauna, the time of its formation, rates of its 
evolution, as well as the degree of constant existence conditions in the ocean depths [Andriashev, 1953; 
Ekman, 1953; Bruun, 1956a, 1957; Menzies, Imbrie, 1958; Zenkevitch, Birstein, 1960; Zenkevitch, 
Birstein, 1961; Bruun, Wolff, 1961; Carter, 1961; Menzies et al, 1961; Madsen, 1961b; Clarke, 1962b; 
Parker, 1962; Birstein, 1963a, 1971a; Zenkevitch, 1969a, 1971; Knudsen, 1970; Kussakin, 1971b; 
Kussakin, 1973; Beliaev, 1974; Hansen, 1975; Mironov, 1986; et al.]. 

Two extreme viewpoints may be noted regarding the origin and age of the deep-sea fauna. 
According to one of them, the modern deep-sea fauna should mainly be considered young. A. Bruun 
[1956a, 1957] advanced the hypothesis: "The relatively sudden onset of the glacial period and cooling of 
the ocean deep waters to a temperature below 4°C should have been catastrophic for the fauna. Only 
those relatively eurybathic and eurythermal species could have survived..." [1957, p. 668]. At the same 
time a new settlement of the abyssal should have been started, which lasted until now. A number of other 
authors further stated close viewpoints to a certain measure (see, e.g., [Menzies, Imbrie, 1958; Menzies et 
al., 1961; Clarke, 1962b; et al.]). 

According to another viewpoint, the modern deep-sea fauna to a significant measure have inherent 
features of deep antiquity and conservatism, while the abyssal depths should be viewed as refugees that 
have maintained slightly altered, ancient, archaic forms [Zenkevitch, Birstein, 1960; Zenkevitch, Birstein, 
1961; Birstein, 1963a, 1971a; Zenkevitch, 1969a]. 

These two viewpoints are customarily considered as opposite and mutually exclusive. It seems to 
me, however, that this viewpoint is based significantly on some extreme polemics stated by the 
proponents of a certain concept, but do not fully reflect the actual essence of the different viewpoints. For 
example, the very categorical conclusion that ends the article of Menzies and Imbrie: "The concept of the 
antiquity of abyssal fauna should be rejected in favor of the concept of its relative youthfulness in a 
geological sense" [Menzies, Imbrie, 1958, p. 208], clearly does not agree with the statement in this same 
article: "One can expect the finding at any depths of organisms that have a continuous history from the 
Paleozoic to modern times [Ibid, p. 208]. 

Another example may be cited from the article of L. A. Zenkevitch and Ya. A. Birstein [1961]. 
The authors note "the undoubted different ages of separate elements that comprise the modern deep-sea 
fauna", in which, in addition to the ancient species "very young settlers from low depths are also found" 
(p. 111). This position of the authors is illustrated by a number of examples, and as a result of the 
approximate evaluation of the role in deep-sea fauna of young and ancient elements leads to the 
conclusion that the latter are about 16% in it. At the same time, the authors write in the concluding 
section of the cited article: "The archaic-saturated abyssal 
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fauna should be considered more ancient, and not younger than the shelf fauna" (p. 122). L. A. 
Zenkevitch [1969a, et al.] has repeatedly advanced the premise that the formation of large taxonomic 
groups of animals (taxons of the class and type rank) occurred only at shallow depths, from which the 
great depths were settled from deep antiquity. It is therefore not doubted that the cited article means not 
the absolute greatest antiquity of the abyssal fauna as a complex of species, but only the relatively great 
role in it as compared to the shelf fauna of the representatives of the ancient groups. 

A. Bruun, in advancing the hypothesis of the catastrophic death of the deep-sea fauna, however, 
stipulates that if endemic deep-sea taxons are found above the subspecies [Bruun, 1957] or species rank 
[Bruun, Wolff, 1961], they should be viewed as preglacial relicts. 

In the overwhelming majority of cases, the discrepancies in the viewpoints on the origin of deep- 
sea fauna thus concern the relative role in it of young and more or less ancient elements. The actual 
presence in it of different-age components in a certain form is adopted by almost all authors who discuss 
this topic. Therefore, the question of the antiquity or youthfulness of the deep-sea fauna on the whole is 
reduced to clarification of the relative role in it of endemic taxons of varying rank and age, and eurybathic 
species dwelling in the shallows that should be considered the youngest residents in the ocean depths. 
The currently available data on deep-sea fauna are still insufficient for reliable calculations of the 
numerical correlation in it of such different-age elements. 

However, even now one can state that within the benthic fauna of great depths there are not only 
endemic species and genera known for them, but also taxons of the rank of family and even orders (e.g., 
suborders Cribellosa from the Asteroidea, Psychropotina from the Holothurioidea, Ascidia of the orders 
Octacnemida and Hexacrobilida, see: [Madsen, 1961b; Birstein, Vinogradov, 1971; Beliaev, 1974; 
Hansen, 1975]). As for the geological age of the taxons endemic for ocean depths, in cases where we 
have direct or indirect paleontological data about this, in the overwhelming majority they are dated no 
earlier than the Mesozoic era, most frequently the Cenozoic. Thus, for example, based on the data of A. 
N. Mironov [1986], the predecessors of the most ancient modern groups of abyssal Echinus for the first 
time penetrated from the sublittoral to the abyssal no earlier than the Jurassic, and most likely, in the 
Cenozoic. All the modern orders of Asteroidea emerged no earlier than the Mesozoic [Blake, 1987], and 
the only endemic deep-sea suborder Cribellosa and family Porcellanasteridae were probably formed in the 
late Mesozoic [Madsen, 1961b]. Fossil spicules of Holothurioidea, that hypothetically belong to the order 
Elasipoda, are known from the Devonian to the Jurassic [Frizzle, Exline, 1966; Pawson, 1966], but 
Holothurioidea not only of this order have similar spicules [Hansen, 1975]. Fossil spicules, that Hansen 
[1975] believes may be a prototype of spicules are characteristics for the abyssal suborder Psychropotina 
have been described from Triassic age deposits. Based on this, settlement of the abyssal depths by 
predecessor forms of modern Elasipoda should have occurred no earlier than the Mesozoic. 

A. Clarke [1962b] based on the analysis of the taxonomic composition of modern fauna of deep- 
sea mollusks (except for Monoplacophora) and the geological age of its families and genera believes that 
none of the most ancient families emerged at great depths. Clarke believes that the modern fauna of deep- 
sea mollusks originates from groups whose settlement of the great depths should have occurred in the late 
Mesozoic or Cenozoic. In his monograph on Bivalvia, J. Knudsen [1970] notes that there are some 
families, and even 3 modern genera, whose representatives are known in the fossil state even from the 
Paleozoic. But all of these taxons are currently represented mainly at shallow depths, and there are no 
grounds to assume that the few abyssal representatives of these taxons populated the ocean depths in deep 
antiquity. Knudsen's conclusion is quite substantiated that the modern composition of 
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abyssal Bivalvia fauna rather reflects modern ecological conditions, than the World Ocean geological 
history. It may be thought that this conclusion is also correct for other groups of abyssal fauna. As for 
the Monoplacophora, whose modern representatives were initially viewed as "live fossils", relicts 
preserved from the Paleozoic time, based on recent data, all currently existing representatives of this class 
belong to a special order that includes 4 modern families whose representatives are already known from 
three oceans in a broad range of depths from the upper bathyal to 6.5 km [Moskalev et al., 1983]. There 
are thus no grounds to consider the modern Monoplacophora as a relict group and there are no data to 
judge when the representatives of this class settled the abyssal depths. 

Yet another group, Pogonophora, is currently widespread in all oceans and at all depths. In 
particular, diverse fauna of the class Vestimentifera is very characteristic for regions of outflows of deep- 
sea thermal springs (at depths 1.5-3 km) where they are represented by endemic taxons and form 
extremely massive settlements. There are known fossil tubules belonging to Pogonophora from shallow 
deposits of the Cambrian and late Precambrian [Poulsen, 1963; Sokolov, 1965, 1967, 1968]. B.S. 
Sokolov classifies these tubules as a special order Sabelliditida and believes that settlement of the depths 
by Pogonophora could have occurred even in the Paleozoic as a result of their displacement from the 
shoals by predators, trilobites. However this hypothesis is purely speculative, insofar as there is no 
complete confidence based only on the external similarity of the tubules about the relationship of 
Sabelliditida and modern Pogonophora. One can only state that many genera, and at least two families of 
modern Pogonophora (Lamellisabellidae and Spirobrachiidae) have only been found at great depths, 
where they were apparently formed. We do not have reliable data on the time for penetration of 
Pogonophora to the abyssal depths. 

Among the modern deep-sea Brachiopoda, only the genus Pelagodiscus, which includes the 
widespread bathyal-abyssal species P. atlanticus, belongs to the family Discinidae, which also includes 
several fossil genera that are known from Paleozoic deposits [Zezina, 1985]. However, O. N. Zezina 
notes that the classification of both the modern and fossil Discinidae needs to be revised and that there are 
no grounds to hypothesize the time for appearance of deep-sea Discinidae. 

Based on an analysis of the phylogenetic relationships within the order Isopoda, as well as the 
modern geographical and vertical dissemination of various groups of this order, O. G. Kussakin [1971b; 
Kussakin, 1973] concludes that the formation of Isopoda deep-sea fauna occurred, starting from the 
Miocene, and that its source was the cold-water fauna of the Antarctic shelf. J. L. Barnard [1961] notes 
that in this order there are no abyssal-endemic families and relatively few endemic genera, while the 
majority of abyssal species are closely related to shallow-water. All of this supports the geological 
youthfulness of the abyssal Amphipoda fauna. 

The majority of the available data thus indicate that the modern deep-sea fauna (genera, species) 
originates from groups (at the taxon rank of families and orders) that were formed no earlier than the 
Mesozoic, and in many cases, in the Cenozoic. 

The concept of the possible settlement of the ocean depths back in the Paleozoic agrees 
completely with the data that the ocean that existed by the beginning of the Paleozoic could not differ 
significantly from the the modern in its volume [A. P. Vinogradov, 1967; 1968; Yanshin, 1973], and 
consequently, in the presence in it of great depths. However, in light of the modern data on the excessive 
complexity of the ocean bottom relief and dynamic nature, the favorable trophic conditions in the 
eutrophic deep-sea regions of the modern ocean [Sokolova, 1986], that apparently in a certain form 
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are characteristic for the ocean during its entire existence, as well as on the broad dissemination in the 
ocean of exceptionally abundant, and apparently, rapidly evolving deep-sea hydrothermal communities 
existing because of the local primary production of chemo-synthesizing bacteria, the previously stated 
concept could hardly be applicable now [Zenkevitch, Birstein, 1961; Carter, 1961] about the ocean depths 
as a refuge in which relict forms have been preserved from deep antiquity, and about the extremely slow 
rate of evolution of the deep-sea fauna. 

Insofar as for the overwhelming majority of cases for representatives of the modern deep-sea 
fauna there is no paleontological chronicle to trace and date the evolution dates of this fauna, it seems 
correct to judge the degree of antiquity of the deep-sea fauna from the rank of taxons endemic for certain 
depths. This approach was suggested back in 1953 by A. P. Andriashev based on an analysis of deep-sea 
fish. Andriashev bases his division into ancient- and secondary deep-sea animals on the rank of 
taxonomic isolation of certain groups from the shallow fauna. He classifies with the first the forms that 
belong to families or orders that are endemic for considerable depths and with the second, forms that 
belong predominantly to shallow groups of which only individual representatives have adapted to life at 
the depths. It should be pinpointed that the ancient deep-sea (or as they are often called, primary deep- 
sea) groups may include individual shallow representatives who settled secondarily the shallow depths in 
the areas of upwelling of cold water or in the polar regions. 

In relation to the affiliation to types and classes, almost all the ocean fauna, both shallow and 
deep-sea, is undoubtedly characterized by deep antiquity, insofar as the majority of taxons of this rank 
represented in the marine fauna is already known from the lower Paleozoic or from the Precambrian (see, 
e.g., :[Zenkevitch, 1971]). In the ocean depths, some groups apparently exist from the Paleozoic, while 
the formation of a number of orders and families occurred, starting from the Mesozoic. However, insofar 
as the fauna endemism of individual regions and vertical zones is reflected in the species, and partially on 
the genera level (on the family level as an exception) the fauna of each region should have been formed 
comparatively recently, although many of its representatives may be classified as ancient deep-sea groups. 
Specific species and genera endemic for the local fauna should have been formed mainly in the Cenozoic, 
partially starting from the Mesozoic. The degree of uniqueness of a certain locus (geographical or 
vertical) should be determined, on the one hand, by the duration of its existence in a geologically 
unaltered form, and on the other hand, by its features that affect the rate of fauna evolution. All of this 
refers to the trench ultra-abyssal fauna.’ 

The abyssal fauna should be the main source for settlement of the trenches [Zenkevitch, Birstein, 
1955; Wolff, 1959a, b; Beliaev, 1966b, 1972, 1974], mainly the fauna of the neighboring regions to each 
trench or group of adjoining trenches of the ocean floor. Representatives of the ancient deep-sea groups 
(in the understanding of A. P. Andriashev) that were formed and evolved in the abyssal should have 
played the greatest role here. As a result of the lengthy existence at great depths under pressure of several 
hundred atmospheres, the animals belonging to these groups were as though pre-adapted to settlement of 
even greater depths. This is confirmed by the actual data regarding the composition and relationship of 
the trench fauna. One of the clearest examples that illustrate this premise is the Holothurioidea of the 
family Elpidiidae, and in particular, the genus, Elpidia [Beliaev, 1974a, 1975]. 

According to the theory of plate tectonics, the marginal deep-sea trenches that developed by 
subduction at the junctions of the lithospheric plates are not static formations, but are in constant change. 
The nature of floor movement of the marginal trenches 


"In one of his last publications, L. A. Zenkevitch [1970] also concluded that the modern trench benthic fauna has a Cenozoic 
age. 
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may be popularly compared to the downward motion of a subway elevator. There is a constant process of 
submersion of the trench deepest sea floor under the continental plate and its replacement by the 
previously shallower sections of the ocean plate. With ever greater submersion of the ocean abyssal floor 
in the trench region, the animals populating this bottom naturally are submerged with it. However, this 
process occurs extremely slowly during a geologically prolonged time. Conversion of the former ocean 
floor into a deep-sea trench bottom occurs over hundreds of thousands or even millions of years. The 
duration of this process is comparable to the duration of species formation, and sometimes even 
evoluationary changes to higher taxonomic levels (genera, rarely families). The animals that even during 
the evolutionary process are incapable of adapting to extremely high pressure, during submersion into the 
ocean abyssal floor trench are screened, and are preserved only at depths normal for them. Others that 
belong to groups which are capable of adapting during evolution to ultra-abyssal depths (e.g., 
representatives of many genera of Isopoda Holothurioidea of Elpidia and other groups characteristic for 
the trench fauna), as the bottom submerges undergo adaptive changes, and in the final analysis, evolve to 
the level of endemic species, or even to taxons of genus and family ranks. The actual dynamics of change 
in the trenches during a lengthy geological time thus promote a "passive" penetration into the trenches of 
some animals from a number of dwellers on the ocean floor. Additionally, there is no doubt, that the 
trenches are settled by active penetration in them of abyssal animals and their adaptation to new 
conditions, and sometimes in considerably short periods. In particular, only this active settlement of the 
ultra-abyssal depths apparently occurred and is occurring in the fault trenches. 

Our modern trench fauna studies are, as it were, instant photographs that reflect the most diverse 
stages in the evolutionary process of the formation of the ultra-abyssal fauna. In some cases, we can trace 
in different representatives of one family various stages of adaptation of animals to dwelling in the 
trenches, as in the example of a number of species and genera of Asteroidea of Porcellanasteridae 
[Beliaev, 1985a]. Sometimes the direct genesis can be traced of a certain ultra-abyssal species, e.g., for 
Asteroidea Caymenostellidae from the Caymen trench (see Chapter 4). 

The settlement of the trenches and the formation in each of them of their own endemic taxons is 
fostered by the geographical isolation of various trenches, as well as the ecological isolation of the 
trenches by the pressure factor from the abyssal regions, and within the actual trenches, and at their 
various depths, by the diverse relief of the trench floor that determines the diversity of the biotypes and 
ecological niches, and the more favorable trophic conditions compared to the neighboring ocean floor 
regions. The role of spatial isolation for species formation is generally known. Other forms of isolation 
may be just as important, including environmental (see, e.g.,: [Shmal'gauzen, 1940, 1969]. As correctly 
noted by W. Thorpe [1945], both of these types of isolation may be viewed as spatial isolation of a 
varying scale. E. Mayr [1968] among the factors that promote rapid species formation, in addition to 
isolation, notes the diversity of free ecological niches, while I. I. Shmal'gauzen [1946], also notes the 
favorable feeding conditions. The rates of evolution in the trenches are evidently comparable to those in 
large freshwater lakes of tectonic origin (Baykal and East African Lakes), in which the fauna, sometimes 
with a great degree of endemism, was formed during a time from the middle of the Tertiary. 

Elements of Antarctic origin are traced in many cases in the fauna of the trenches, including the 
most remote from the Antarctic. The Antarctic is apparently linked precisely with the origin of the ultra- 
abyssal Actinia Galatheantemidea, many Isopoda, some deep-sea Echinus, Holothurioidea Elpidea, 
Actinia of the genus Eremicaster, fish dwelling in the Kermadec trench of the genus Notoliparis and 
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representatives of a number of other groups [Kussakin, 1971b; Kussakin, 1973; Menzies et al., 1973; 
Andriashev et al., 1973; Andriashev, 1975, 1978; Beliaev, 1975; 1985b; Beliaev, Vilenkin, 1983; Gebruk, 
1983a, b; Mironov, 1986; et al.]. 

It should be stated in conclusion that adaptation to trench conditions that are extremely specific for 
extremely high pressure may apparently be viewed as a unique example of an evolutionary process called 
telemorphosis by I. I. Shmal'gauzen [1940]. In relation to comparatively few animals capable of adapting 
to extremely high pressure, the conditions existing in the trenches are favorable for evolution that results 
in the formation in them of endemic species, and in some cases, even genera. Cases of evolution to 
taxons of the family level in the trenches are already rare. Highly specialized fauna of the trenches 
apparently does not have a broader evolutionary outlook. No matter how long the trenches have existed, 
one can hardly expect that their fauna would be capable of evolving to higher taxons. The narrow one- 
sided specialization, even reflected only on the biochemical and physiological levels, should be an 
evolutionary impasse. 

The 1988 publication of R. M. Kristensen and Y. Shirayama "Pliciloricus hadalis (Pliciloricidae), 
a New Loriciferan Species Collected from the Izu-Ogasawara Trench, Western Pacific", Zool. Sci., 1988, 
Vol. 5, No. 4, pp. 875-881 described a new species of the class Loricifera (type Cephalorhyncha) that was 
previously not known from depths over 6,000 m. This new species, Pliciloricus hadalis, was found in a 
sample obtained by a bottom grab during the expedition of the Japanese research vessel Hakuho-Maru 
(ORIUT, KH-80-1) in the Izu-Bonin trench at depth 8,260 m on March 3, 1980 (station 9.28°28.3' n.1., 
143°19.6' e.1.). 
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APPENDICES 


The appendices use the following abbreviations. 


in the latitude/longitude columns: 
e--east 

w--west 

n--north 

s--south 


Troughs, m (with geographical name) sea 
Troughs: 
A--Argentina 
ZelM--Zeleniy Mys 
CN--Canaries 
EM--East Mariana 
C--Central 

Oceans: 

Ao--Atlantic 
In--Indian 

NA--North Arctic 
To--Pacific 
ANT--Antarctic 
Ark--Arctic 

Trenches: 
AL--Aleutian 
B--Banda 
BG--Bougainville 
V--Vityaz 
Volc--Volcano 
IZ--Bonin 
Imp--Imperator 
Ca(B)--Cayman-Bartlet 
Ca(O)--Cayman-Oriente 
Kep--Kermadec 
KK--Kuril-Kamchatka 
M--Mariana 

NB--New Britain 
NH--New Hebrides 
PL--Palau 

P--Peru 

PR--Puerto Rico 
R--Romanche 
CK--Santa Cruz 
Ton--Tonga 
PLP--Phillipine 
K--Hjort 

Ch--Chile 

SS--South Sandwich 
Y--Yavan 
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Jap--Japan 

Appendix II uses the following abbreviations of the research vessels: 
AK--Akademik Kurchatov, USSR 
B--Vityaz, USSR 

DM--Dmitriy Mendeleyev, USSR 
AB--Anton Bruun, United States 
Alb--Albatross, United States 
Alb-2--Albatross, United States, Sweden 
Arch--bathyscaphe Archimede, France 
Cal--Calypso, France 

Chal--Challenger, England 

Elt--Eltanin, United States 
Gal--Galathea, Denmark 

Gil--Gillis, United States 
HM--Hakuho-Maru, Japan 

JEP--John Elliott Pilsbury, United States 
PrA1--Princesse Alice, Monaco 
RM--Riofu-Maru, Japan 
SM--Soyo-Maru, Japan 

SpFB--Spencer F. Baird, United States 
TW--Thomas Washington, United States 
Tr--bathyscaphe Trieste, Switzerland, United States 


APPENDIX I 


LIST OF THE STATIONS AT WHICH DIFFERENT EXPEDITIONS MADE CATCHES, TOOK 
PHOTOGRAPHS OR MADE OBSERVATIONS OF ANIMALS AT DEPTHS OVER 6,000 m 


The information on foreign expeditions was based on published data. When the information 
regarding the location of a certain station, depth of sample-taking, composition and population of the 
caught animals does not coincide in various sources, the latest data were used. If the data processing has 
not yet been done or has not been completed, information based on preliminary publications was utilized. 

The location and depths of the Soviet expedition stations are given based on original data. The 
number of species and specimens in the catch for the most part are indicated based on preliminary, 
approximate calculations; these data do not include information about Foraminifera or Xenophyophoria 
since there is no information about what percentage of the catch were live specimens, or only skeletal 
remains. 

The coordinates and depths of the Galathea research vessel are given by the refined list cited in the 
work of A. Bruun [1958]. 

The letter designations to the right of the station number indicate the type of work: T--collection 
by various trawl lines or drag nets, D--bottom grab samples, P--underwater photography, C--collections 
by closing plankton nets. The benthos biomass data are given for bottom grab samples. 

More detailed information about the composition of the trawling catches obtained by the Soviet 
expeditions is given in the following publications: Beliaev, 1966b, 1972; Vinogradova, 1974; 
Vinogradova et al., 1974, 1978; Beliaev, Mironov, 1977a; data on the plankton catches are found in: 
Vinogradov, M. Ye., 1960a, 1968, 1970. 
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TABLE 1. 
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Key for Table 1 
Date 

. No. of station 
. Region 

. Coordinates 

. Latitude 
Longitude 

. Depth, m 

. Number of species (specimens) in catch 
Biomass, g/m? 
England 

. United States 
1. Monaco 

m. Sweden 

n. Vityaz 


Ao ™ Soe ho no eS 


o. All of the Soviet expeditions used the Okean bottom grab 0.25 m’. Sometimes the animals were 


selected from part of the sample equal to 0.2 m” 
p. 14 species of Foraminifera 
q. Fragment of sponge 


Column 3: 
1. northwest trough 
2. northeast trough 


*Depths for the beginning and ending of trawling. 
** Without consideration for the large Echiuroidea weighing 10 g. 
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Uncno sx- 
0B (3k3em- 


Tmu1ApoB) h 






Ty 6una, mM 
lesa 


"UennenmxKep” (Challenger), Benuxo6puranits, 1875 
she [Brady, 1884) 


18. VI 1875 238 Anon 35°18'c 144°08'B 7220 14BHn0B 
1po6a s10- sample n e cbopamu- 
TOBOH OF SOUNDING Hudep 
tpy6koh FHKGE . 
*Anp6atpoc” ("Albatross”), CIA, 1899 [ Agassiz, 1902] 3 
-27.X1 1899 3693T Ton 21°18’ 1 173°31'3s 7632 @parmenr 
TON Ss Ww cTeKIAH- 
Hof ry6 11 
“TIpanuecca Anuca” ("Princesse Alice”), MoHaxo, 1901 
petiee 7 one ruth 1912; Roule, 1913] 
6.VOI 1901 1173T ome 12°08'c 33°34’ 3 6035 §(7) 
3enM n wv 


Mm 
» Anb6aTpoc-2” (’*Albatross’’), Ipemua, 1948 
[Eliason, 1951; Nordenstam, 1955; Madsen, 1955] 
17. VIII 1948 370 T TIP 19°45' &* 64°52’ 3” 7625-7900" 4(24) 


a 
“Buta3p”, CCCP, 1949-1976 


Oo Bo acex aKcnequunax CCCP ucnomb3onanca pHodepnatenb “Oxean’’0,25 mM? 
Wuorga *nBOTHIe BhIGUp AIHCh M3 YaCTH MpOGsI, paBHOH 0,2 mM? 


10.X 1949 162 T KK 44°56’ cj 152°24' By 8100 20 (160) 
26.V 1953 2120T KK 46°14'c/ 154°11's} 8330-8430 21 (160) 
1.VI 1953 2144T KK 48°25’ ol,,156°24'a| 56860 44 (400) 
22.VI 1953 2208T KK 49°29’ c} 158°41’B} 7210-7230 51 (780) 
26.V1 1953 2216T KK 45°41'c{ 153°24’ pH 8610-8660 9 (290) 
29.VI11953. =. - 2217T~Ss«xKK 44°08'c} 150°32’B} 9000-9050 21 (5500) 
1.V0 1953 2218T KK 43°48’ 149°55’'ex O%. 9500 5 (244) 
ne 8500-6000 
4.X 1954 3168 1D KK 45° 42' &) 152°37'sy 6150 11 (30) 
6.X1954 3176T. KK 44°08’ cf 150°22'a] 8175-8840  17(2500) 
25.X 1954 3214T [Anon 38°11’ cl 43°56'a\%6156-6207 57600) 
3.V 1955 3227T PHnon  38°02’cf 143°S7’B) 7190 9 (22) 
6.V 1955 3232 T 4 C-aKom 33°18'c! 149°46'a) 6096 50 (180) 
To 
6.V 1955 3232 0D | Coxon 33°18'c 149°46’a 6126 910) 
[e} 
17.V 1955 3257D KK 48°48’ c) 157°00's\ 6938 8 (40) 
1.VI 1955 3340T An bs 53°53'd 166°56'B] 6410-6757 13 (75) 
2.VI 1955 3340 0D An{"C 53°53’ cln166°56'B| 06460 6 (7) 
1.VI 1955 3357T An 52°26'c} 170°54’B) 7246 24 (100) 
_7.VI 1955 3357 D An 52° 26% | 170° 54’ BI 7286 11(25) 
11.V1. 1955 3363T 2C-B Kom 48°15’cJ 169°39'm’ 6272-6282  45(1350) 
To 
18.1X 1955 3456 DD }C-aKom 34°51’c 149°46'a 6056 10(13) 
To 
~~ 


* Tay AM KONA TpaneHHA. 
**Be3 yweTa KpynHon tuscidea Becom 10 Tr. 
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TABLE 1 (CONTINUATION) 


* Without consideration for the sea urchin (Purtalesiidae) weighing several grams. 
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21.1X 1955 
25.1X 1955 


1.X 1955 
8.X 1955 
14.X 1955 
21.X 1955 
27.X 1955 
30.1V 1957 
23.V 1957 
12.V0 1957 


20.VI 1957 
27.VII 1957 
28.Vil 1957 
15.V01 1957 
26.X1 1957 


23.X0 1957 
26.X11 1957 
28.XII 1957 
2.1 1958 
4.1 1958 
6.1 1958 
30.1 1958 
3.0 1958 
23.V 1958 
* 24.V 1958 
20.X 1958 


20.X 1958 


5.X1 1958 
25.11 1959 


25.0 1959 
2.011959 
3.1 1959 


1.XI 1959 
4.X1 1959 
§.X1 1959 
10.X1 1959 
10.X1 1959 
17.VIT 1962 
18.VI 1966 
18. VII 1966 
22. VII 1966 
22.VI 1966 
23.VII 1966 
25. VII 1966 


~TaGanua-(npomonmRenney — 


3457T KK 
3471 WD (C-3 KoTn 
To 
3491 T "els 
3494 T 
3503T a by 
3514T HU 
3528T =P € 
3571T Anon sy 
3593T  SAmon 4 
3634T  B-Mape 
Kot M 
To 


3655T Byr}/B 


3663 T Byr| @ 
3663aT Byr 
366311 Byrn, 
3793 0D WUexutp 
KotTn To 
3818 T Tou 
3823 T Tou 
3823AT Tox 
3827T Kep 
3829 NP Kep 
3831 T Kep 
3849 T HTN 
3855 1D BurV 
4004 T Map| 
4005 T May AK 
4074T 2 CB kom 
To 2 
4074 0D C-3 Kom 
To 
4120T AnAu 
4355 T |C-3 Korn 
To 
4355 ILD | C-3 xotn 
To 
4370T |) C-3Kom 
To 
4370 0.0 IC-3 kom 
To 
4530T 53.) 
4535T sl Y 
4535 0D A 
4541T AB 
4541 0D Ap 
5168 T 
5607 T KK 
5607 0D KK 
5608 T KK 
5608 HD KK 
5609 T KK 
5611 T KK 


41°17’ c\.145°50' ¢ 0475-6571 
33°11’ {7153°08' B}~ 6076 


30° 34'c) 142°41'B\ 7305-7315 
29°09’ c} 142°53’B) 9715-9735 
23°03’ c} 144°59'B\@7584—7614 
27°59’ cly143°16'B\ 8530-8540 
27 58'c] 130°28’B| 6810 
38°57'c} 143°57'B} 7565-7587 
40°55'c{ 144°53'B} 6380 
12°45'¢ 153°52's} 6040 


6°13’ w]S 153°44'B\279 74-8 006 
6°22’ 153° 44,5'4 8980-9043 
617 153°45's / 8200-6700 
8°34'c w 174°14'3/W6013 


5°49'to\ 152°53’B) 6920-7657 
o) 
10 


20°06’) 173°16'3) 7354-8411 
23° 04'10f 174°46'3{ 9735-9875 
23°13 174° 38's 410415 -10687 
28° 53'109176° 01' 3) 8928-9174 
30° 32’10) 177° 39'3 | 7960—6170 
31° 50’ 177°14’3f 9995-10015 
20° 32'id 168° 30's) 6680-6830 
10°27’ «) 170°17'Ble6135 

11° 18’c), 142°21’B\ 10630-10710 
11°29'c\"142° 14's} 7990-8130 
40°20’ cf 175°45'3 036065 

40° 20'c ses 
53°38'c\ 159° 41'sd 6296-6328 
24° 02'c/ 167°24's\ 6051 


In 
24° 02'c\| 167°24’B) 6051 


26°04'c| 153°49's| 6107-6127 


c 
26°04'c} 153°49'B{ 6080 


10° 17’) 110°20'B} 6935-7060 
9° 58’ 10 |. 107° 56'B| 6820-6850 
10°08’ 10)" 107° 55's | 6841 

se) 


8°58’ 105° 27’ B| 6477-6487 
8° 58'10 | 105°27'B | 6487 
8° 42’ 105° 31'B} 6433-6475 
46°12’ 153°17'B | 6080-6185 
46°12'c\ 153°13'B| 6225 
46° 00'cf%153°27's } 7265-7295 
46°05'c| 153°32’B| 6835 
46°06'c} 153°18'B| 6090~6235 
45° 48’c} 153°21'Bj} 7600-7710 


fee i ee Sees 


38 (370) 
13(22) 0,15* 


9 (100) 
12 (90) 
$(7) 
4(4) 

10 (240) 
35 (1640) 
26 (137) 
rq) 


35 (240) 
36 (220) 
10(120) 


3 (3) 0,48 


6 (7) 
1(Q) 

14 (47) 
20 (320) 


10(150) 
17(70) 

2(4) 0,02 
5 (11) 

2 (3) 

70 (425). 


8 (10) 0,105 


25 (600) 
16 (30) 


3 (5) 0,02 
9 (23) 
6 (7) 0,25 


8 (515) 

28 (715) 

6(11) 0,56 
3 (80) 

6 (10) 0,09 
27(390) 

2(2) 

15 (45) 2,4 
41 (270) 

10 (30). 2,36 
39 (200) 

16 (290) 
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TABLE (continuation) 


*The dash means that the sample is not representative. 
**Without consideration for starfish with weight about 1 g. 
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3.VI0 





11.VI 
13.VI 
13.VI 
16.VI 
20.VI 
28.VI 
29.VI 


18.VI 


15.11 


13.IV 
13.IV 
21.1V 
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27. VII 1966 


2.VII 1966 


1966 


4.VID 1966 
6.VIII 1966 


21. VIM 1966 
25.VIII 1966 


28. VI 1966 
30. VIII 1966 
29. VIII 1966 
31. VIII 1966 
31. VII 1966 
1.1X 1966 
4.1X 1966 
5. 1966 
5.1X 1966 
23.IV 1968 


24.IV 1968 


1.V 1969 
11.V1 1969 


1969 
1969 
1969 
1969 
1969 
1969 
1969 


2.VI 1969 
30.V 1970 


1970 


18.V1I 1970 
21L.VII 1970 


1973 


12.IV 1973 
13.IV 1973 


1973 
1973 
1973 
1975 
1975 
1975 
1975 
1975 
1975 


5612 T 
ne 


5613T 
5615 T 
5616T 
5617 T 
nP? 
5625 T 
5626 TIP 


5627 T 
5628 T 
n? 
5629 IIb 
5629 T 
5630 T 
5631 T 
5632 T 
5633 T 
6012 Op 


6014 WD 


6085 T 
6139 T 
6139 OD 
6140 T 
6140 TD 
6144 T. 
6145 T 
6151T 
6152 T 
6153A T 
6275-2T 


6291 0D 
6293 1D 
6327 T 
6710 0D 
6782 ID 
6784 1D 
6785 T 
678500 
6809T 
71641.D 
71650D 
71660.D 
7167T 
7168T 
7202T 


KK 



























27000-6000 
9030-9530 
8060-8135 
7795-8015 
6675-6710 
7000-6000 
6205-6215 
8700-6800 
7000-6000 
9170-9335 
9520-9530 
8000-6500 
8355 

8035-8120 
6435-6710 
9070-9345 
8240-8345 
6090-6135 
6160 


hn 
152°45'B 
°153°28's 
153° 33's 
153°46's 


45° 28'c 
45° 1l’c 


153° 46's 
152°29’s) 
44°15'c 
43°54'c 


' 150°46' 
149° 57's) 


43°55'c 
43°54'c. 
43° 39’c 
43° 47'c 
43° 44'c 
44° 07'c 
25° 38'c 


149°47's 
149°43'n 
149° 39'a 
149°43's 
149°52'p 
149'34'a 
167°54'B 
26°39'c | 166°10's/ 6160 
173°29°9 6965-7000 
53°08'c \163°06'4. 6520-6550 
53° 07,5'cll63°07'a\* 6520 
52°55'c {163°20'3| 6960 
52°57'c |163°15’3| 6980 
51°42,5'c\168°05'3 \ 7200 
51°10'c {174°35,5')7250 
37°41,5' cll 43°54'3), 7370 
37°00'c |143°23's| ~ 6600-6670 
34° 32,5'c42°06'a| 8800-8830 
12°12'c /179°49'p! 6400 


19° 22'10).173° 07'3\6850 
19° 37'10}71 72° 43'3) 6600 


50°49'c 


23° 16'10} 174°52's/ 8950-9020 
6° 45,7'cWN127° 35'Bl , 6100 
5° 31'10\g 131°40's} 5980 
5° 31,510| 131°22's} 6250 
5° 38,4'19 131° 08's] 7130 
5°38,4'10] 131°08'B{ 7130 
4° 40'c\y 128°03’s \ 8080-8400 
25° 16,401 28° 36,7'B)7310 






¥ 25°17'c [128°33'n /7390 


Proxw|U 25°16,4’c]128°32's }7380. 
Proxio|* 25°13'c |128°31'B \6660—6670 


Pio 
®un O 


25° 11,5’c}} 28° 27,4'B}7440—7450 
10° 19 ¢ J126°41,7'8{/9750 





*[powepk — mpo6a He pempesenraTHpHan. 
*¢ Bes ywera MOpcKoit 3Be3Mbi BECOM OKON | r. 


8000~7000 - 


35 (5200) 


8 (4500) 
24 (200) 
40 (350) 
60 (500) 


35 (300) 


12 (3800) 
12 (20000) 


15 (70) 
21 (140) 
20(45) 
15 (8400) 
20 (280) 
71 (1100) 
4 (3) 


3 (3) 


25 (1200) 
9 (65) 

13 (300) 
8 (23) 
10(100) 
13 (110) 
30(130) 
33 (3600) 
23 (200) 
15 (260) 
12 (40) 


2(2) 

2 (2) 

18 (100) 
5 (S) 

11 (32) 
6 (54) 
15 (80) 
6 (40) 
15 (285) 
2(2) 
5(5) 

3 (3) 

10 (30) 
14 (166) 
8 (26) 


3,30 


0,17 


0,05 


4,64 


0,30 
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Ta6nuua (mpozonxeHHe) 


ae ES ee ee 



















16.11 1975 72050D Om 10°25’ c} + 126°53,6's\ 26460 .2 (3) 0,05 
16.11 1975 7206T Om 10° 24’c a 126°49,7's} 7420-7880 23 (71) 
17.11 1975 720600 Om 10°24’c |" 126°52'a 7850 0 (xamnn) Rocks 
17.11 1975 72060) Onn P 10°22'c | 126°49's 7900 3 (3) 0,012 
17.11 1975 7207T un 10°21,6’cl 126°39's 9980-9990 25 (320) 
17.0 1975 72080 D Sun 10°21'c \126°35,7'8 | 9340 8 (75) 0,10 
19.11 1975 7211T Onn 10° 23,7'c | 126°42's 8440-8580 14 (137) 
19.11 1975 7212T = Onn 10° 20,6’c | 126° 29's 7000 6(10) © 
19.0 1975 72120.D oun 10° 21, 6’c| 126°25,5’8 | 6630 2(5) 0,012 
19.0 1975 7213T Onn 10° 23’c |126° 23, 4’ B) 6290-6330 22 (160) 
20.11 1975 7214T Onn 10° 23,6’c |126°35,2'n {| 9360-9390 7 (28) 
21.0 1975 71216T = © 10°20,6’c } 126°32's 7610-7740 8 (8) 
22.111 1975 7271T Bar® $°37'0 GS 131°07,5'a3}] 7335-7340 14 (300) 
27.1 1975 7289T lamp, = 7°43, S’c\n 134°56,6'B} 7970-8035 17 (195) 
28.111 1975 291T TI T° 50'c 130°03’s 7000-7170 34 (435) 
30.11 1975 7298T anf _ 8°23,4'c| 137°52'B 8560-—8720 16 (170) 
30.01 1975 7299T <An\"— 8°26,2’c} 137°50,5' B} 7230-7280 12 (23) 
31.1 1975 7300T A 8°28,6'c| 13752,5'3{ 7190-7250 18 (54) 
21.IV 1975 7353T Map 11°22'c \ 142°16,8'B} 10220-10275 3(5) 
22.IV 1975 7354T Map, 11°15,4’c\ 142°14’B { 10170-10180 3(11) 
23.IV 1975 735600 Map 11°07’c | 142°20's 6980 4(2) 0,024 
24.IV 1975 7359T Map \ 11°21,2’c/ 142°13,6'B| 10700-10730 5(19) 
24.IV 1975 7360T Map 10°58,2’c] 142°08,6's} 6580-6650 7(15) 
25.1V 1975 7361T Map 11°03’c | 141°57's 7340-7450 2 (8) 
26.1IV 1975 73630.D Map 11°07,2’c] 141°39,5'B| 9540 10) 0,10 
28.IV 1975 7370T Map 11°25,6’c\ 143°05,5'3 |} 8890-8900 3(5)° 
29.IV 1975 71371T Map 11°22,5’c} 143°27,6'} 8215-8225 10 (46) 
29.1V 1975 73710D Ma 11°23’c { 143°26'B 8380 1(1) 0,07 
4.V 1975 7389T BonWV 23°52,5'c\ 143°59,6'B{ 8530-8540 13 (31) 
5.V 1975 73890D Bon rd 23° 55,3'c| 144°02,6'3} 8780 1(1) 0,01 
5.V 1975 7390T Bonkle 23°56,3’c|144°05'a | 6780-6785 7 (8) 
6.V 1975 7391T Bon 24°07'c | 143°47's 6330 31 (370) 
9.V 1975 71404T HB 29°15'c | 142°30'B 6770-6890 30(165) 
10.V 1975 7405T WB\B 29°30,2'c | 142°31,6’B} 8550-8560 3(7) 
10.V 1975 71406T MB 29°17,6'c | 142°53,6’B| 8900 8(11) 
11.V 1975 7407T =U 29°18'c | 143°15,4’B{ 6770-6850 35 (533) 
21.VI 1976 7499T  SAnoH)y 37°58,5'c{144°12'n ; 6480-6640 40 (500) 
22.VI 1976 7500T Anon A 37°39'c =) 143°58,3’B\ 7350-7370 30(1550) 
23.VI_ 1976 7503T Anou| p 36°44,5'c | 143°19'p 7540 32 (450) 
27.VI 1976 7511T Anon 38°41'c | 144°08,5’n | 7490 9(15) 
27.VI_ 1976 751100 Anon 38°39 c | 144°06,8'a } 7500 14 (100) 4,84 
28.VI 1976 7512T Sno 39°07’ c / 144°03,4’B} 6330 3 (3) - 
~Tanatea” (’’Galathea”), Tike, 1951-1952 
S (Bruun, 1958; Wolff, 1960; crarby MHOrHx aBTOpoB 
lO pa3sIH4HBIM CHCTeMaTHueCKHM rpylnaM. KHBOTHBIX B CepHH ’’Galathea Report’’] 

OkcnennuHeh Ha *Tanatee” ucnonp3onasca DHOYepNatenb [letepcea 0,2 mM? 
21.VII 1951 418T Our 10°13’ 126°43's e 10150-10190 5(123) 
22.VII_ 1951 419T Onn 10°19" 126° 39's 10150-10210 4(24) 
27.VII 1951 4240 Onn P 10°28’cl 126°39's 10120 1(1) 0,5 
2.VII 1951 429T Oun 9°49 c 126° 44’ 5 10020-10120 1(3) 
1.VI 1951 435T Oun 10° 20' 126°41's 9820-10000 5(8) 
3.1X 1951 46211 aahy 10°02'to\ ¢ 107°52’s 6730 3 (3) 
5.1X 1951 465T As 10°20'toJ +=109°55's 6900-7000 7 (28) 
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Key: 
r. Denmark 


s. articles of many authors on different taxonomic groups of animals in the series "Galathea Report"] 
The expedition on Galathea used the bottom grab Petersen 0.2 m? 
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Key: 

Columns 7/8: 

. 2 photographs were obtained of the bottom with animals 
. 2 species, data about the rest of the catch are unknown 

. Data about the rest of the catch have not been published 
. Observations of animals through bathyscaphe portholes 

. Bottom photographs with animals] 

. The same 

. Data about the catch are unknown 

. Bottom photographs 


ONNMN WN 


Column 2: 
m': biotrawl 


n': bottom grab 


t. France 

u. Bathyscaphe Trieste, Switzerland, United States 

v. [cited in Piccard; Dietz, 1963] 

y. In the region of stations 35 and 37 at depth somewhat over 6,000 m 23 photographs of the bottom were 
also obtained. 


*The depth indicated for this station is exaggerated; according to the later datat, the greatest depth of this 
trench is 7,856 m. 
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6.1X 

22.1X 
22.1X 
23.1X 
23.1X 


13.X 
16.X 
14.11 
15.1 
16.11 
17.0 
20.0 
20.11 


me 


9.XII 


28.11 


12.IV 





23.1 


9.VI 


XII 


24.1X. 


1951 
1951 
1951 
1951 
1951 
1951 
1951 
1951 
1952 
1952 
1952 


1952. 


1952 
1952 


1956 


1958 


1959 


1959 


1960 


1961 


Ta6nuua (mpononxeHHe) 


466T SAeY 10°21'm\ 110°128\ 7160 
494T Bart}, S°36'm | 131° 01’ Bl @ 7240-7290 
495T Baw 5°26’ » ¢ 130° 58" s| 7250-7290 
496], Baw 5°36'm | 7131°06'B| 7270 

497T Ban $°18'm | 131°18’B 6490-6650 
499 2B §°21'w| 131°17'B | 6580 

517T . ByrB@ 6°31'~ | 153°58’n | 8940. 

521T  Byr 5°59 | 153°28'n) 8780-8830 
649T  Kep 35°16'| 178°40'3\ 8210-8300 
650T Kep 32°20’) 176°54' 3 | W 6620-6730 
651T  Kep 32°10'm| 177°14’s 6960-7000 
653T Kep 32°09’ | 176°35'3 6180 

656T  Kep 35°20'0 | 178°55'3 1640-7680 
658T - Kep 35°51’ w) 178°31'3, 6660-6770 


"Kanunco” ("Calypso"), OpaHuna, 1956 
[Edgerton et al., 1957; Cousteau, 1958] 
2-® Pom. 0°10’ S 18°21'3 W 7948 


k 


*’Buma’’ (’Vema’’), CIA, 1958-1959 


7 (3170) 

3 (4) 

15(105) 

3 (5) 12,5 
10(70) 

8 (12) 11,0 
4(19) 

2 (76) 

19 (2100) 

25 (425) 

29 (210) 

10 (63) 

1(1) 

32 (1100) 


! 
Tlonyyennt 2 cdbotorpa- 
(PHH Ha C KHBOTHEI- - 
MH 


[Menzies et al., 1959; Clarke, 1961; Menzies, 1962; Barnard, 1964] 


15-69T NMepP 10°13'mS 80°05’3 W 6324-6328 
(Buo-,,/ : 


NP154) . 

15—126T Aprent 47° 57,50" 48° 03? 3 e 6079 
(Buo- , om 

Tpan 

N°210) A Ww 
15—151T TIP 18°45’ c** 66°30’ 3 6264 
(Buo- 

Tpan re 

N° 235) u 


Baruckad *Tpuect” (Trieste”), lisefuapua x CIIA, 1960 


20 (1000) 


2 Bua, MaHHbte 06 
OcTaBHom "actu 
ynoBa HeH3BecTHBI 


TJanuste 06 ynose He 
ony6nuKoBaHBI 


V [Piccard, 1960; Piccard, Dietz, 1961 (uxt. mo: Tukxap, Tutu, 1963] 


Map™, 11°18,5’c 9142°15,5'3€ 10910 


Ww 
*Puody-Mapy (’’Riofu-Maru”), Anonua, 1961 
[Suyehiro et al., 1962] 


a 
E2T fmon 38°00 ——e 6700-7340 


“Uettn” (Chain), CLA, 1961-1962 
[Pratt, 1962; Heezen et al., 1964; Todd, Low, 1964] 


By mye 0°14’ S 18°33’Be 6400-6670 


52 Po 0°16’ S = 18°35'3 w= 7130-7320 
Tpara- TIPPR 20°17'c n 65°42’3yw = 5850-6400 


OF TIPPR- 18°45'cn 66°26'3¥ 7865 


yRerrnweHa — mo OOsee NOSTHAM 


Ha6mopeHHa *KHBOT- 
HBbIX Yepe3. WITHOMH- 
HaTop GaTucKada 


20(219) 


Per) mia 
C 2KHBOTHBIMH 

To xe © 
Tjannpie 06 ynose 
HeH3BeCcTHBI 
Motorpadxn WHa 
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Key: 


Column 7/8: 

9. At stations about 4,000 stereoscopic (color and black/white) 

10. bottom photographs were obtained and the benthic layer at which diverse animals were visible 
11. There is no information about the catch 

12. 20 specimens of Polychaeta; there is no information about the rest of the catch 

13. Bottom photographs with animals were obtained at these 3 stations 

14. Animal observations through the porthole 

15. Several fish were noted through the porthole; a silt sample was taken with fragment of 
Holothurioidea 

16. Diverse animals were found; fish were observed 


Column1!: 

z. Summer 

a’. In the Pacific Ocean near Japan, 8 descents were made to depths from 5,485 to 9,750 m. Diverse 
benthic animals were found, and some of them were collected; for the first time at depth about 6,500 m 
Decapoda (shrimp) were discovered for the first time. 


* Lemche et al. [1976] call the Santa Cruz trench the northern part of the New Hebrides trench. 
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Ta6nuua (npofonxeHue) 


eee IS Eh A Tee Se 
k 


x 
"’CneHcep ©. Bop (’’Spencer F. Baird”), CIA, 1962. 3kcneqHunA PROA 


[Lemche et al., 1976] q 
23.1V 1962 0-2 Tan Pe 7°44'c Rh 134°55,5'B\ 8021-8042 Ha 7 cratiunsax nony- 
i1.V 1962 @-5 HB) we = 5° 58,5’) 152°15' e 8258-8260 4eHO oKONO 4000 
16.V. 1962 F | o6 3) B 5°50,8’101$ 152°32,2's| 7875-7921 cTepeockonuue- 
16.V 1962 ©-7 H 5°48'10 152° 28’ B 1057-7075 CKHX (UBeTHaA + 
19.V 1962 ®-8 ByrB@ 6°16,7'0\ 153° 43,4'B\ 7847-7862 +4epHotenas) , 
29.V 1962 @-10 CK* 12°17'~ \165°48,7'n}] 8712-8930 dotorpacui oHa u 
6.VI 1962 -11 HINH =. 20° 32,9'n/ 168° 33’B 6758-6776 MpHAOHHO" cnog, 

Ha KOTOpBIX BHIHEI 
pa3Hoo6pasHEte 
XXHBOTHBIE 


k 
**Mntenun” (Eltanin”), CLIA, 1962-1963 
(Menzies, 1963, 1964; Bandy, Rodolfo, 1964; Heezen, Johnson, 1965; 
Studies in Antarctic oceanology, 1965; Hartman, 1967b; Menzies et al., 1973] 


7.VI 1962 35T TlepP = 8° 22't0 aro9| w 6250 
8.VI 1962 37T Tlep P = 8°10'to 81°09'3 6006 20 (12700) 
y B paitone cr. 35 #37 Ha rmy6une HeckonbKo Gonee 6000 M nonyyeHsI TakxKe 23 cotorpadHu WHa 
C KHBOTHBIMH ut 
26.IV 1963 586T 10C 54° 53,5'10} 28°32'3 7329 CpBeneHuit 06 ynose 
S HeT {2 
29.1V 1963 589T toc 5 55°07'1 | +26°00'3 1686 20 9k3. nonuxeT; 06 
Ks Ww - OcTanbHOM ynore &f 
cBefeHHt HeT 47 
24.V 1963 641T 0c 57°19'%0| 24°28’ 3 6661-6669 CseneHntt 06 ynose 
HeT 
IV-—VI 1963 E-8-7 10C 55°56} 25° 04's 7610 Ha aTHx 3 crafeunax 
"E818 10C 59°36'0 | 24°19’ 3 6710 NonyueH! oTo- 
E-8-20 57° S8'0/ 23°53’3 6880 Tpadun aHa 
C KHBOTHBIMH 


Batucxad ’’Apxumen” (’Archimede”), Dpanuna, 1962-1967 
[Anonym, 1962, 1963, 1964, 1967; Cherbonnier, 1964; Wolff, 1964; Perés, 1965; Laubier, 1985] 4 


25.VII 1962 KK 9545 Ha6moneHHa xKHBOT- 
HEIX yepe3 HITIOMH- 
HaTop ‘Z 

12. VIII 1962 VBIB 33°30’crm 141°56'B & 9180 Yepe3 WUOMMHaTop 


3aMeYeHbI HECKONBKO 
pbi6; B3AdTa mpoGa 
wia c @parMeHToM 
TONOTYpHE = fg 


V-—VI 1964 TIPPR 7200; 8300 §O6napykeHbI pa3Ho- 
o6pa3Hble *KHBOTHEIe; 
ynanocs Ha6mopatb 

2 Qa! psi6 
JIeto 1967 B Tuxom oxkeaHe B6nH3H SANoHHH MpoBeneHo 8 norpyxeHH Ha my6uHEI OT 5485 Ao 


9750 mM. OGHapyxeHb! pa3Hoo 6pa3Hble AOHHbIe WKHBOTHBIe, H HeKOTOpble H3 HAX = CO- 
6paHbl; BnepsBbie Ha Imy6vHe OKoNO 6500 M OGHapyxKeHbi DecaTHHOrHe pakoo6pa3- 
Hble (KpeBeTKH) 


*Jlemxe c coastopamu [1976] Haspmaior xemo06 Canra-Kpyc cepepnod sactbio Hoso-le6puncKoro «xen06a. 
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Key: 

b'. On the 11th trip of the research vessel Anton Bruun, the samples of the benthic fauna were taken by 
the biological trawl (BT), the Menzies trawl for collection of microbenthos (TM) and Campbell bottom 
grab with area 0.6 m? (D). Data on the location of the stations and depths are preliminary; complete 
information about the animal catch has not been published. 


c'. Akademik Kurchatov, USSR 


Columns 7/8: 
17. Bottom photographs have been obtained. 
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Ta6naua (mpononxKeHne) 


“AHTOH Bpyyn” ("Anton Bruun”), CIA, 1965 
(Menzies, Chin, 1966; Frankenberg, Menzies, 1968; Kornicker, 1970; Timm, 1970; Bacescu, 1971; 
t Menzies et al., 1973; Gardiner, 1975; Bauecky, 1981] 


B 11-m pelice 3/c ’*AHTOH Bpyyn’”’ cOopsi nOHHOM ayHEI npoBogHnHc. GonbumMm GHonorHMuecKMM Tpa- 
10M (BT), Tpanom Men3nca ana c6opa MukpoGenToca (TM) # gHOoGepnatenem KemnGenna mionlagpio 
0,6 m? (21). Dame o MecTrononoxeHnu craHumt u rny6uHax MpenBapHTenbHbie; NONHBIe CReReHHA 
O NOHMaHHBIX WKHBOTHBIX He ONY GIHKOBAaHbI 

















































































12.X 1965 72BT, Tlep, 87 25'10 81°05'3 6052-6220 
™ ‘ ' 
12.X 1965 73D Tlep| P 8° 21'10 81°07'3 6229 >10(28) 0,85 
12.X 1965 75BT,T™ _ Ilep 8° 20'0 81°04’ 6220-6364 : 
13.X 1965 77BT,™ Tep 8° 22’ Ss 81°02' 6260 
15.X 1965 98BT,T™M Ilep 8° 24’t0 81°15’ 5989-6052 
16.X 1965 99D Tlep 8° 20'10 81°00’ wW 6052 
16.X 1965 100BT Tlep 8° 16’t0 81°05’ 6156-6489 
19.X 1965 113 BT, Mep 8° 44’t0 80°45’3 5986-6134 
™ (7 
5.XI 1965 1890F Tlep 8°55’ | 80°51'3 6260 TlonyueHti cbotorpa- 
Au WHa 
6.X1 1965 190BT Hep 8°53'10 80° 49's 6104-6314 
6.XI 1965 191TM Tlep 8°52'10 80° 47's 6146-6313 17 | 
6.XI 1965 1920F Tlep 8°56'1 | 80°47'3 6156 Tlonyuenst dotorpa- 
HH OHa 
6.XI 1965 193T™ Tlep 8° 56'10 80°47's 6073-6281 
8XI 61965 197BT Tlep 11°30'wf 79° 25'3 6146-6354 
16.1 1967 1T Po 0° 11' 7200 6 (80) 
17.1 1967 8D Po R 0° 16° 0 w 7280 9(17) 0,54 
{:: 181 1967 9T Pom) _0°10,5' 7340 6 (12) 
he 11IV 1967 30T BumaVe 9°10’ 6160-6300  3(12) 
fj 25.1X 1968 244T-1 Yun C 23°29' 7000 25 (40). 
ye 25.1X 1968 2440-10 Un h 7400 8 (20) 1,01 
: 27.1X 1968 244T-2 Uw 23° 25’ 7720 10 (40) 
27.1X 1968 244]-2D 23° 26’t0 71720 7 (36) 1,08 
1.XI 1968 294T Nlep 8° 23’ 10 6200-6240 20 (150) 
1.XI =: 1968 2940-1D ep er 8°20'10 5960 11 (120) 2,34 
1.XI 1968 2940-2Db Tlep 8° 23'10 6240 14 (75) 2,88 
2.X1 1968 296T Tlep 8° 10't0 6040 20 (200) 
2X1 1968 2960-1) Mep 8° 13'10 6040 8 (90) 0,61 
2.X1 1968 2960-20 Me; 8°10'10 6100 8 (70) 18,70 
27.XI 1971 864T 10C 55°09’ w | 27°00,3’3{ 7200-7216 56 (4900) 
27.XI 1971 8640 woc]S = 55°10" | 26°50'3 7218 6 (20) 0,49+ 
28.XI 1971 866T WC\s$ 55° 06,6" 26°41,5'3f 7694-7934 31(7500) 
0c 26° 17,3'3} 8004-8116 14 (640) 
ioc 24° 44'3 6766-6875 27. (1100) 


24° 44’3 
24°57'3 
50° 48'3 


6875 12(114) 8,88 
6052-6150 43 (2060) 
5650-6070 74 (4170) 
























16.1 1972 1012T 18° 29,8'3} 7460-7600 20 (313) 

17.1 1972 1013T Pom\[& 0° 08,2'10 | 18° 36's 6330-6430 28 (236) 

Hy: 17.1 1972 1014T pf Pom 0° 13,7'R/ 18°37,2’3} 7430-7500 10(174) 
Hit 9.0 1973 1178-A TL MIP /oe 19° 33’c “ya 68° 09’3 8150 3 (3) 0,02 

" 3.11 1973 1182T nf 19° 53’ 60° 11'3 6400 16 (280) 
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Key: 

e’. Four successful catches were made at depths from 7,540 to 7,960 m; there were various invertebrates 
and benthic fish 

f'. Dmitriy Mendeleyev USSR 


Columns 7/8: 

18. For the first time benthic shrimp were caught deeper than 6 km. There is no other information about 
the catch. 

19. 2 (several) 

20. Benthic fish were caught. There is no other information about the catch. 

21. Benthic octopi were caught. 
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ee ee ee eee ee ee 


4.11 
7.1 
8.11 
9.11 
10.11 
20.111 
16.111 


16.11] 
16.111 


22.111 


» 24.101 


24.111 
25.111 
25.11 


26.111 


21.V 


16.111 
30.VII 
31.1 
31.1 
31.1 
LI 
1.11 


1973 
1973 
1973 
1973 
1973 
1973 
1973 
1973 
1973 
1973 
1973 
1973 
1973 
1973 


1973 


1967 


1969 


1969 
1970 


1975 


1969 
1972 
1976 
1976 
1976 
1976 
1976 


11. 3ax. 1380 





Ta6nuua (nponomxKeHHe) 


1183T MP 19° 38,4’ J 67°46,3’ 3) 8330 
1187T mpl 19°24’c/. 68°00,8' 3) 5890-6000 
1189T mp] R  19°38,8'8'68°19' 3 f 7950-8100 
11940D MP 19° 48,7’ c} 68°08’ 31 “6650 
1194T 19°48,7' c} 68°08’ 3 \ 6800-7030 
1242-AT /Kaitm (B) 19°00,6' c} 80°29,5' | 6800 
1273T { Kattmaw 19°00,7' c] 80° 35,4’ 3) 6840-6850 
D (B) 
1243-1 \Katman 19°01,4’c | 80°36,8'3) 6910 
dp \® 
1243]1-2 |Katiman 19°03,8" c |80°35,7'3| 6950 
c (B) 
1259T _(Kattman 19° 04,5' c {80° 29,8' 3) 5800-6500 
(B) 
1266T  |Kattman 19°45,5'c(76°44,1' 3} 5900~6300 
D {O) . 
12661, \Kattman 19°45,3’c|76°43,2' 3 | 6300 
(0) 
1267T | Kaitman 19°38,6' c{76°37,5' 3 | 6740-6780 
D (0) 
12671, |} Kattman 19°38,7' c)76° 37,1’ 3 | 6740 
7 (O) 
1270 Katiman 19°36,1'c}76°52,1'3) 6680 





” TDKOH QanHoT Munnic6apu” ("John Elliott Pillsbury”), CIA, 1967—1975 
[Voss, 1967, 1969 4 nuuHoe coo6menne of 1.111.197! r. 
Staiger, 1969, 1972; Anonym, 1970a, b, c; Holthuis, 1971; Nielsen, 1977; 


Voss et al., 1977; Wolff, 1979] 


575T Katimaw 17°45’'c 84°22'3 6364-63738 Bnepaule my6xe. 
(B) h wW 6 KM TlofiMaHa 
NpHoOHHad KpesBerT- 
Ka. JIpyrux cBelle- 
é ! Huft 06 ynose HeT 
? TIP TIpopeneno 4 ynauHarx DOHHEIX yloBa Ha mmyOnHax oT 7540 no 
P 7960 M; NofMaHbI pasnHdHble Gecno3BOHOUHEIe H NPHAOHHaA 
@ pi6a 
811T itt 19° 26’ c\Y 66° 24’ 3 7471 


wW 


993T np 19°22,5' d 66° 13,8’3] ~ 7315-7388 
1168T TIP 19°43'c J 67°05's 8370 
h Ww 
1384T P 19°45'c 67°00'3 7938 
? C Kattiman ? 9 7280 
& (B) ' 


“TiMuTpHit Mefigenees”’, CCCP, 1969-1976 


20T) «=P PR. 19°37’ cm 62°21" “\~ 6290-6314 
542  Tlepp_ —_10°32,6’ 0\79° 57,6" 3) 6250 
1305T-1  Xsopt)j 58°46,4’ wf157° 58,4’ 5) 6420-6650 
1305T-2 Xsopy{ 7 58° 48,4’ 1f157°57,9' 6200-6230 
130500 Xxopt}g 58°51,1's157° 57,8’ B 6200 
1306T —- Xsopti@ 59° 11,9" x4 158° 31,8’ F 6100-6210 
13060D XsoprJ T 59° 12,8' 19 158°32' a/ 6070 





d! 


cBeneHHit 06 ynoBe 
HeT 

al 
Tlofman oHHEH 
OCbMHHOr 
17 (80) 
7 (27) 5,7 
3 (5) 
5(5) 
8 (12) 3,6 
7 (20) 
4(17) 0,4 





11 (310) 

11 (14) 

8 (48) 

4(7) 0,23 
11 (61) 

17 (100) 

11 (20) 

2(3) 0,06 
4(8) 0,03 
16 (75) 

10(20) 

2(3) 0,01 
22 (450) 

4(4) 0,09 


3 (43) 0,04 


1? 





19 
2 (HeckonbKo) 
26 
Tlofmana npHooH- 
Hag pbi6a. Jipyrux 
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Additionally, based on the data of Hessler et al. [1978], the US Naval Electronics Laboratory (USNEL) 
expedition in the Philippine trench obtained a box corer sample deeper than 6 km (up to 9,600 km), while 
the Woods Hole Oceanographic Institution (WHOD) expedition obtained 8 catches with an epibenthic 
trawl line to depth 9,600 m. 


*The work of [Tendal, Hessler, 1977] erroneously indicates stations N-30 and N-39 as made on the 
research vessel Argo in 1969. 

**At all stations in the Philippine trench (except N-215) numerous Amphipoda of one species Hirondellea 
gigas were collected on bait. At station N-215 (depth less than 6 km) numerous fish and various 
Crustacea were gathered. 
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Key: 

g'. An epibenthic trawl or anchor drag was used, the bottom grab collections were made by a box corer 
0.25 m? with sieve washing of the samples with mesh 0.3 mm. At the stations in the Philippine, Mariana 
and Chile trenches descents were made to the bottom of an autonomous instrument-carrier with bait and 
camera or with traps containing bait. 

h'. There were numerous Amphipoda of one species, Hirondellea gigas, at depths 7,353 to 10,592 m in 
the traps with bait. 

k. United States 

Columns 7/8 

22. There are no data about the catches. 

23. There are no data about the catches 

24. (318 specimens of macro- and 538 specimens of meiofauna) 

25. At all of these stations numerous Amphipoda were collected on the bait. 

26. Bait with camera 

27. Traps with bait. The 16 traps caught 4,322 Amphipoda specimens, Hirondellea gigas 
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[Hessler, Jumars, 1974; Jumars, 1974; Jumars, Hessler, 1976; 
Tendal, Hessler, 1977; Hessler et al., 1978; Ersdus, 1979] 


| 


Ta6nuua (mpononxenne) 


ES e 


**Tomac Bauimurron” (’’Thomas Washington””), CHIA, 1970-1975 


TpatenuaA mpoBomuincs 3nHGeHTHYeCKHM TP&IOM WIH AKOpHOM mparod, WHOYepnatensHEie cCOopE — Ko- 
poGaaTsim fHOYepnatesrem 0,25 mM? c NpOMBIBKO mpOG Ha cuTe c aueed 0,3 mM. Ha craMuHAx B Ow, 
Map u Gs xeno6ax mpoBonwince CnyCcKH H@ DHO aBTOHOMHOTO MpHGOpoHOCHTeA C NPHMaHKO! H coTo- 
menenad Wm ¢ NOBYDIKaMH, CORep K&B DIMM NpHMAaHKy 


OxcnenHunA ’*Seventow” 
8.VII_ 1970 H-30*T 2.C-a Kom 30°05’c) 156° 11,8’ 3) 6065-6079 
5 To n ‘ uw 

8.VIl 1970 -H31T Tame 30°03,5' c\ 156° 12,7’ 3\ 6044-6050 
9.VII 1970 H-320D 78 S4mb30°04,1'c |156°11'3 6036 
10.VII_ 1970 H-3300 _,, 30° 02,5’ cf 156° 13,1’ 3( 6040 
10.VH 1970 H34Tp 30°00,6’ c} 156° 12,4’ 3| 6017-6029 
20.VII_ 1970 H-39* ANAL 50°58’ cf 171°37,5’ 3) 7298 


OKcnemuuna *Southtow” 
1972 143, 144 
+4145 Ch 
150 
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¥% 
Oxcneguuna "Eurydice” 


0 1975 H-176 


H-186 


D 
H-189], 
H-191 


H-1 ooh 
? 


H-215** 


1975 (2) 


or 
dun, rnySuHa 6767 m Ha wimpote 27° 06’ 10 


ar lethtude 
i Sign. 196 mM Ha umpote)25%53’ 10 
153,154 |Unn, rny6una{7023 m Ha umMporTe\23° 33’ 10 
Yun, ry6wiaj6898 M Ha wupote 20° 23'10, 


oun) P 


(eh+ude 


10°36,3'c | 126° 38,1’ B} 9604 








u 
@un) P 10° 36,5’ of 126° 36,6" B/ 9604 
n 
a 

oun e 10°36’ c{ 126°38's } 9600 
oun} 5 10°37’ c} 126°37,7' B) 9605 
oun 10°36’ c} 126°38's | 9605 
oun 9°02'c | 127°03,5’ B| 9806 
SLope 

Cxnou  9°53'c 127° 43,8" BJ 5861 
Om 62 P ‘ 


s 


ar 
TianHbIx 06 ynose Het 


To xe 6 

>20(169) 33 
TlaHHEIx 06 ynoBe HeT 
JlaHHEIx 06 ynope HeT23 
(318 93. Makpo- H ay 
538 9k3. MeHocbayHB!) 


as 
Ha Bcex STHX CTaHUHAX 
Ha NpHMaHKy coOupa- 
JIHCh MHOTOYHCIIeH- 
Hble aM@unonyl 


26 
TIpHmaHka c oTo- 
Kamepott a 7 
JlopyuikH c mpiMaH- 
KoA. B 16 nopyuiKax 
notimaHo 4322 9x3. 
am@xtion — Hirondel- 
lea gigas 

26 
Tpumauxa c oto- 
Kamepoit 


ab 
TIpumanxa c cpoto- 
kamMepott 
To xe & : 


Map™M B nopymsxx c npHMaHKoi Ha Iny6uHax oT 7353 no 10592 m no- 
Nafanvch MHOFOWcNeHHbIe aMHNOALI OFHOTO Bua = — Hiron- 


dellea gigas 


Kpome Toro, no 7aHHBIM Xeccnepa c coasropamn [Hessler et al., 1978], axcnemmunent ""USNEL” (U.S. Na- 
val Electronics Laboratory) nonyveHo B Dun x*xenoGe rmy6xe 6 KM (70 9600 Mm) 13 mpo6 KopoG6aaTbim 
mHoyepnarestem 0,25 M?, a 3Kcnemmnen *WHOI” (Woods Hole Oceanographic Institution) — 8 ynoBoB 
gmuGeHTHYeCKHM TpaioM AO riyGHHb 9600 mM. 


*B paGote [Tendal, Hessler, 1977] crarnunun H-30 u H-39, 


“Argo” B 1969 r. 


OmmG60qHO yKa3aHbI Kak BBITIONHeHHBIC 3/C 


**Ha pcex cTaHUMAx B Du x«KenoGe (Kpome H-215) Ha NpPHMBHKy COGHPAaMich OWeHb MHOTOWCNeHHHe 


amM@unogbi ogHoro Buna — Hirondellea gigas. 
MaHKy coGHpamHch MHOToWcieHHEle paiGhr H pawIHWHBle paxoo6pasnpie. 


Ha cranmun H-215 (rny6ana MeHee 6 KM) Ha MpH- 
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Data on the catches have only been published partially. For stations B-6 and B-4 there are preliminary 
lists of the mollusks; for the others, the number of specimens of different taxonomic groups (the last 
column from the right in the table: number of classes and in the parentheses, the number of specimens). 
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Key: 

Column 3: 1. Northwest Pacific Ocean trough 
Column 4: n= north 

Column 5: e= east 

w. Japan 


i. ' Akademik Mstislav Keldysh, USSR 

j. Bottom grab samples were obtained by a box corer 0.25 m’; the animals were taken from a sample area 
0.09 m” that was washed on a sieve with mesh 0.5 mm. Data are cited about the number of species in the 
specimen and preliminary information about the catch composition. Four species of Isopoda and 1 
species of Cumacea were defined from the trawling sample; there is no other information about the catch. 
Expeditions KN-80-1 and KN81-4. 
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Ta6mmua (mponomxeHHe) 


Cofio-Mapy (’’Soyo-Maru”’), Anonna, 1972~-1980 
[Okutani, 1974, 1982] 
Tjammpre 06 ynosax omyGHKOBaHb! HWS JacTHIHO. Jia cram B-6 nu B-4 npxBenenbi npenRapu resibHbie 


CMHCKH DOMMAHHBIX MOJUTIOCKOB; MIA OCTANIbHBIX — WICHO IK3ZEMIMIAPOB PAasIHYHbIX CHCTeMAaTHYeCKHX 
rpynn (nocnenHan rpadba cnpaBa B TaGmHie: WICNO KISCCOB HB CKOOKaX YHCIO 3K3EMIDIAPOB aa 




















22.VI 1972 B4T MBX = = 29°58,8' c)142° 59,3’ B} 7500 Tlannnrx 06 ynope HeT } 
21.VI 1973 BAT MB 6 = 30°04, 2’ c }142° 50,3’ B) 7530 To xe & : 
2.VH 1978 R-21T ic 29° 19,6’ c ]147°27' Bj 6320-6340 6 «1 (33) ox 

KoTH To , de 
4.VII 1978 R-22T C-3 28° 17,8'c\ 143°58' B | 6340 6 (16) 

| Koti To 

24.VII 1979 R-30T C-3 30° 07,8' c} 147° 08,2’ B) 6190 11 (33) 

kon To & aa 
7.VIL 1979 R-37T MapM~ 13°38,4’c |146°50,6’ B® 8870 TlanHn1x 06 ynope HeT 
21.VI 1980 R46T = C-3 30° 52,2°c}146° 03,9’ Bt 6090 6 (28) 

Kot To } 
22.VI_ 1980 R-47-1T \ C-3 29° 47,2’ cf 147° 11's | 6210 5§(i7) 

Kot To 
23.VI 1980 R-47-2T } C-3 29°42'c { 147°15,6'B| 6205 2(12) 

Kot To 
24.VI 1980 R-47-3T ,C-3 30° 05,6’ c\ 147° 09,4’ B [6180 4(33) 

koTn To 
25.VI_ 1980 R474T ,C-3 30° 10,2’ c [147° 30,2’ B |6010 3(14) 

kot To 
26.VI 1980 R47-5T )C-3 30° 06,7'c 146° 53, 3’8]6190 5 (10) 

Kot To 
26.VI_ 1980 R4A74T } C3 30° 02,9’ cf 146° 53,3’ B | 6210 §(11) 

Kot To 
27.V1_ 1980 R47-7T [(C-3 30° 17,2' c ]146° 54,2’ B} 6170 5 (14) 

Kot To 
28.VI 1980 R-47-9T ,C-3 29°48’ c {146° 56,3’ B 16160 4(4) 

Kot To 
29.VI 1980 R47-10T , C-3 29° 42,1’ oJ 146° 53,2’ B} 6180 6 (17) 

Kota To 

*To>xwinnc” (Gillis’”), CHA, 1975 

[Madsen, 1981] spec: OF Omw€ 
oO ’ tJ 4, 
VII 1975 121T Katim (O) 19°38’ c 76°20,2'3 6466-6660 Cateye Smee sey 
3Be30; OPYTHX Qa, 
i d TaHHBIx 06 ynoBe Her 
D *Axanemuk Mctucnas Kenan’, CCCP, 1981 
20.01 1981 220 CA Lon 21° 20' cry 38° 20,3’3H 6120 3(2) 0,065 
0 


’Xakyxo-Mapy” (""Hakuho-Mary”), Anonna, 1980, 1981 
3! (Gam, 1983, 1985; Shin, 1984; Kristensen, Shirayama, 1988] 
Uuovepnarensunie mpo6hi nonywersi KopoG6warTsim DHogepnatenem 0,25 M?; *GIBOTHBIX BLIGHPAaH H3 WaCTH 
mpo6hl miomanpo 0,09 mM”, KoTOpad NpOMBIBAaCh Ha CHTe C Aueei 0,5 MM. ITpnBenenbi RaHHBIe O WnCHe 


BHIOB H 9K3eMIDIAPOB HK MpensapHTeNnbHBle cBeeEHHA O cocTaBe ynlona. H3 rpanonok mpo6n ompepentenbi 
4 sauna H30N0g # 1 BH Cumacea; opyrHx cBeqeHHH 06 ynose Het. IkcnenMuMM ’’KH-80-1" w ’?KH-814” 


3.111 1980 oD VWBIB 28° 28,3’c) 143°19,6's\ 8260 

31.VII 1981 12T Anon 38°34,4' cl 144° 19,8’ ©6380-6450 
120 Asnon  38°32,2' c} 144° 19,9 p) 6380 6 (13): 
13 Anon 38°31'c J144°06,5'B] 7460 6 (29) 
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Page 164 (end) 
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Key: 

Column 1: 

k'. Date and No. of station not indicated 
l'. Submarine Nautile, France 


Columns 7/8: 

1. The finding of mollusk Spinula oceanica is indicated 

2. Clusters of Bivalvia Calyptogena were found (population density 400-1500 specimens/m”, biomass 24- 
51 kg/m’) living because of bacterial chemosynthesis based on the energy from oxidation of thermogenic 
methane contained in the seepage water. 
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.Ta6nuna (okoHuaHHe) 


; uJ 
*’Kaito-Mapy” (""Kaiyo-Maru”), Anowua 
k! [Okutani, 1974] 
Tlara w N° cramunn i C-3 30°02’ cr 146°15' - 6200 Yxa3aHo HaxoxyeHHe | 


He yKa3aHbl Kota To Monmocka Spinula 
oceanica 


( 
Q TlogpomHoe Hecnenosatersckoe cynHo “Haytunyc” (*Nautile”), Opanmmna, 1985 
(Laliemant et al., 1986; Laubier et al., 1986; KAIKO II, 1987] 


22.VII_ 1985 KD14 4p@ Anon =. 35° 4,2’ c) 142° 30,7’B} 5640-5695  O6HapyxeHBI ckomIe- 
31.VII_ 1985 KDi8 Anon 40° 06,3’ cL.144° 10,6 8/@5653—5960 HHA PBYCTBOpyaTEIX 
3.VIII 1985 KD21 KK 41° 18,5’cl 144°48,3'm 5131-5785 MommiocKkos Calypto- 
5.VII 1985 KD23 qp¢ Anon = —- 40° 06, 5'c } 144° 10's / 5479-5660 gena (MmoTHocTs noce- 


nenuit 400-1500 
9k3./m?, 6HoMacca 
24-51 Kr/m?), *KH- 
BYWHX 3a CUeT GakTe- 
pHanBHOro xeMOCHHTe- 
3a, OCHOBaHHOTO Ha 
HeprHH, Nomyyaemow 
TlyTeM OKHCIIeCHHA 
TepMoreHHOro MeTaHa, 
comepxkalleroca B BO- 
lax BbICaAYHBaHHA 
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APPENDIX II. 
LISTS OF DWELLERS AT DEPTHS OVER 6,000 m 
The surnames in the "Source" column without indication of the year refer to pre-analyses submitted to me 


by zoology specialists for various taxonomic groups. The surnames in parentheses after the reference to 
the cited source are the authors of the analysis that were used in this work. 


TABLE 1 
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Key: 


. Benthic Foraminifera found in the Pacific Ocean at depths over 6,000 m [per Saidova, 1975*] 
. No. in order 

. Species 

. depth of dissemination, m 

. trenches and troughs in which found below 6,000 m 

. dissemination at depths less than 6,000 m 

. order 

. family 


Mmemonagesr 


column 4: 
2. northwest trough 
3. northeast trough 


*The data of this work are based on a study of Foraminifera not only from the biological trawling and 
bottom grab collections of the Soviet expeditions, but also from the geological dredging samples obtained 
at many stations and from the surface layer of the benthic sediment taken by the core samplers. In a 
number of cases, the indicated limits of vertical dissemination of the species do not agree with the depth 
of the sample-taking at the stations noted for this species, but it is impossible to establish in precisely 
which case the error was allowed. The depths are therefore always indicated by the main lists of species 
by orders (Tables 1-11). 

**The species are widespread in the Pacific Ocean. 
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Tipuno xenne II 


CHMCKH XKMBOTHBIX, 
OBMTANWHX HA TJIYBHHAX BOJIEE 6000 M 


@aMHWIHH, NOMelWeHHBIe B rpade "Hcrowuk” 6e3 yKa3aHHA oma, OTHOCATCA K MmpeBapHTebHBIM 
oMmpefeneHHAM, MmpeMOCTaBNeHHbIM MHE CIleWMasIMCTaMH-300M0raMH NO pa3HYHbIM CHCTeMaTHueCKHM 


TpynnamM. MamMHmMH, NoMelleHHEIe B CKOOKaxX Mocne CCLUIKH Ha JHTepaTypHBIM MCTOUHKK, — aBTOpH, 
ompeeneHHa KOTOPBIX ObIH HCNON30BaHEI B yKa3aHHOA pabote. 


Ta6nuua 1 


| Dlounsie dbopamunndepni — Foraminifera, nalinennpie B THXOM OKeaHe 
ha rny6unax Gonee 6000 m [m0: Cannons, 1975*} 



















Tny 6une %Keno6a nx Kor- | Pacnpocr- 


njn pacnpocrpa- | NoBHHBI, B Ko- paHeHne 
HOHHA, M | TOPBIX HaHpeH | HA rny6u- 


H8XxX MeHEee 
6000 me 






mi 6000 mM 


£ Otpag Allogromida 


3 CemefttctBo Alingromiidae 
1. Nodellum membranacea (Brady) 2140-7224 Cs3xKom Q’ To** 
2. Xenothekella elongata Saidova 9220-9380 KK = 
Orpsaay Ammodiscida ; 
3 Cemeitcts o Ammodiscidae 


Aw 
3. Ammodiscus consonus Saiaova 4710-9050 KK 9 c, 3 To 
4. A. profundissimus Saidova 3400-9220 C-3Kotn,C-sKotn To 
5. Ammolagena clavata (Jones et Parker) 68-7660 An AX To 
6. Glomospira gordialis (Jones et Parker) 2507-9050 KK, C-3 Korn, To 
C-3 koTn Ey nw 
1, Turritellella shoneana (Siddall) 27-7225 Agu AP -3 To 
8. Usbekistania charoides profunda Saidova 2532-6520 a ae 39 ~‘To 
KoTn, C-B KOTH. 
9 cemenctso Lituolidae ; 
9.. Adercotryma glomerata abyssorum Saidova 2000-7351 KK, C-3 kot, 2 To 
C-3 kom 3 
10. Ammobaculites echinatus echinatus Saidava 2414-7316 KK, C-3 xomm,,], To 
; : C-3 kot ,3 
11. A. filiformis Earland 1669-6180 KK To 
12. A. microformis Saidova 5080-6250 KK ; ncTo 
13. A, tenuimargo (Brady) 7225 Anon JAP - 
14. Ammobaculites sp. 640-6520  AnAu @8 To 
15, Cribrostomellus apertus Saidova 8220-9580 KK = 
16. Cribrostomoides nitidum abyssalicus Saidova 2000~6250 KK, C-8 korn 3 To 


* Tlantbie 3TOH paGoTB OCHOBaHbI Ha M3y"eHHH cbopamuHHidep He TONSKO H3 OHONOTHYECKHX TpasIOBbIX 
HM DHoVepnatTensHbix CGopoB COBeTCKHX 9KcIIenHUHH, HO TaK2Ke H3 MONYYeHHBIX HA MHOTHX CTAHUMAX 
TreONOrHyecKHX MHOYEPNAaTebHbIX Mpo6 H H3 NOBEPXHOCTHOTO COA DOHHBIX OCANKOB, B3ATBIX TpyH- 
TOBbIMH Tpy6KkamMu. B pane cryyaes yKa3aHHble rpaHHUbl BEPTHKAIBHOTO PaCIIPOCTpSHCHHA BHI He 
cormacyioTcs c rny6HHaMu B3ATHA Npo6 Ha OTMEYEHHDIX DIA TOTO BHD CTSHLHAX, HO YCT8HOBHTS, B 
KaKOM HMMeHHO crywae DonyureHs own6Ka, HeBO3MOxKHO, [lozTOMy nyOHHEI Bese yKa3aHbI No 
OCHOBHBIM Me pevHAM BHOB No orpanaM (Ta6n. 1-11). 

** BH wHpoKo pecnpocrpaHen B THXOM oKesHe. 
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Page 166 Continuation 


***The question mark hereinafter means that the stations at which the species were found below 6,000 m 
are not indicated. 
239 































Ta6nuua 1 (npononxenne) 





4 
17. C. profundum Saidova 2380-6240 a KK, C3 2 To 
KoTI, C-B KOTN,3 


He ta 

18. C. rotulatum (Brady) 2508-7266 » KK, C-3 4 To 
KOT 

19. C. scitulus (Brady) 1450-6006 2*** 9 To 

20. Cyclammina trullissata (Brady) 3000-6200 C-3 KoTn, C-8 a To 
KOTN 

21. C. subtrullissata (Parr) 2770-6240 ? 2 To 

22, C. cancellata cancellata Brady 2750-6200 KK, C3n1Csa % To 
KOTI 

23. Eratidus foliaceus (Brady) 1015-6250 KK To 

24. Haplophragmoides bradyi (Robertson) 1732-6050 C-3 KoTH & To 

25. H. pulicosus Saidova 2611-6740 KK, C-3 Komd To 

26. Labrospira canariensis profunda Saidova 1739-6250 KK yorg To 

27. Recurvoidatus parcus Saidova 4105-8087 KK, Bony, C32. To 
KOTI 

28. R. trochamminiformis trochamminiformis 2726-6740 KK,HB,C-32 To 

Saidova ; KoTN 

29. R. ultraabyssalicus Saidova 6700-7678 KK,B - 

30. Recurvoides contortus gurgitis Saidova 1500-6740 KK, nC-B To 
KOT 

31. R. mutilus Saidova 7225-8380 mibe BMgee = 
Byr 8G 

32. Trochamminoides lituotubus Saidova 750-6250 ? To 


3 CemettctsBo Morulaeplectidae 





n 

33. Morulaeplecta sp. 1950-6980 An c To 
3 CemeAcTB 0 Spiroplectamminidae 
34. Spiroplectammina subcylindrica Earland 2000-6810 Prox To 
f Orpag Astrorhizida 
JS CemefttcTs 0 Astrorhizidae 
35. Astrorhizinulla aetheria Saidova 4610-6250 Kit BG c To 
36. Psammosiphonella beata 1887-9540 AK RK, Byr, To 
(Saidova) C-3 komm L. 
37. P. bougainwillica Saidova 6800~—8006 Bape re 
38. P. rustica (Folin) 2680-6150 AMNo#, C32 c To 
: KOTN 
39. Rhabdammina bougainwillica Saidova 9022 Byr 86 Ba 
40. R. inaudita Saidova 2000-6260 KK, C-3 Kxotnd To 
41. R. parabyssorum Stschedrina 2020-6860 To xe He SAMG nc To 
42. R. recondita Saidova 3429-6880 ” nc To 
Cemef&tcTB o Hormosinidae 
43. Aschemonella delicata Saidova 3420-6070 C-3 Korne Nc To 
44. A.ramuliformis Brady 2998-8950 Kep $uho-3 To 
45. A. scabra Brady 2760-7180 KK(?2),C-3% Ac To 
K 

46. Hormosina normani Brady 1620-7266 An, C-3 KoTN a To 
47, Hormosinella distans distans (Brady) 1134-7660 KK? To 
48. Reophanus dviculus oviculus (Brady) 1620-7225  ? To 


*** 3u8K Bonpoca 37¢Cb H manee O3HAYRET, UTO CTAHUMH, H8 KOTOPbIX BAD HalipeHn ry Goke 6000 M, He yKa- 
3aHBl. 
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****Tendal and Hessler [1977] include the genus Normanina in their established family Komkiidae 
which they classify as the order Textulariida. 


240 


“Sen — rere mmr. s. 





Ta6nnua 1 (npofomxKenne) 


5 ees ae Se Oe eS ae 








49. Saccamminis incrusatum Saidova 3360-8006 KK, Bee C32 To 1 
KOEI» : ‘ 
50, Tholosina irregularis Rhumbler 6070-10002 Aiton, Boe Kep, = | 
Gg ; C-3 KOTN 24 : 
Cemeftcrs o Hyperamminidae 
51. Bathysiphon lanosum Saidova 500-6240 C-3 Koga NcTo 
52. Hyperammina echinata Saidova 2930-9580 KK, PioKn, C32 hel c-3 To 
KOTI 
53. H. elongata elongata Brady 2048-6980 AnAbL To 
54. H. imbecilla Saidova 2200-6072 C-3 korn® To 
55. H. kermadecensis Saidova 8950-10002 Kep = 
56. H. zenkevichi Saidova 5060-9540 KK KK 
57. Protobotellina pacifica Saidova 2000-8430 ARATKK,C-a* Nc To 
KOT 
58. Saccorhiza praealta Saidova 4120-6870 KK To 
59. S. ramosa (Brady) 1739-6072 KK, C-a Korn Nc To 
60. S. zenkevichi Saidova 6700-9540 KK - : 
g 
emettcrTs o Reophacidae : 
61. Hormosinoides perpastus Saidova 6070 Cc; xorn® sae al 
62. Nodosinum gaussicum (Rhumbler) 4580-7180 se SATION, Ac To i 
> C-3 KOTN i 
63. Pseudonodosinella bacillaris (Brady) 2853-7500 ANTKK, C-3u To | 
CpKOI ge | 
64. P. nodulosa (Brady) 2561-9540 bik, BRE To bade 
, C-a koTn> ne : 
65. P, rubra Saidava 3540-6120 C3 xoTn™ c, 3 To : 
66. Reophax dentaliniformis Brady 2140-9220 AS*KK, C-3% To i 
Kot, Unnch ba 
67. R. echinatus Saidova 4920-6070 C-3Kom2 dc To \ 
68. R. excentricus Cushman 1739-6250 C-a Koma To : 
69. R. pesciculus Saidova 8220-9580 KK ~ » 
70. Subrenphax aduncus (Brady) g 2515-7225 ? To “ 
Cemefttitcrso Rhizamminidae 
71. Dendrophrya abyssalica Saidova 5510-6060 C-3 KoTn 2 Ne To 
72. D, kermadecensis Saidova 8950-10002 Kep re 
73. Normanina elongata Saidova**** 2890—7180 » C3 Korn Ace To 
74, N. fructuosa Saidova 4300-7180 , KK, C-3 & We To 
KQTH 
75. N. ultraabyssalica Saidova 8950-10687 Ee Ken 2 
76. Rhizammina algaeformis Brady 1015-6240 Tab To 
77. R. alta Saidova $050-6520 An, KK, C-3% hye To 
KOTN 
78. R. transversa Saidova 6020-6070 C-3 Kom = 
Ceme#c7TB o Saccamminidae 
79. Pelosina cylindrica Brady 3429-6240 Ken? To 
80. P. rotundata Brady 3400-6070 Cg xorn® Ke To 
81. P. variabilis Brady 1760-6980 Ay, KK ne To 
82. Pelosphaera trunca Saidova 6070 C-3 Korn 2, - 


****Teunan “ Xeccnep [Tendal,Hessler, 1977] pxnrouaiot pom Normanina B ycraHoBneHHoe HM cemeiict- 
Bo Komokiidae, Koropoe OHH OTHOCAT K OTpxay Textulariida. 
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Page 168 Continuation 


Additionally, in Saidova's later work [1976, p. 63] a finding is mentioned in the Kuril-Kamchatka trench 
of young, live Foraminifera with secretion shell of another two species: order Rotaliida, Melonis.sp at 
depths 6,250 and 6,700 m and Gyroidina sp. at depth 8,220 m. 
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83. Proteanella alta Saidova 1724-6860 KK, C-3 xomQ To 

84. P. minuta Saidova 8220-9220 KK 

85. Psammosphaera orbiculata Saidova 2532-6070 C-3xoTm c,u To 

86. Sorosphaera abyssorum (Saidova) 2582-10687 “To é N To 
Yu, C-3 koTMg 

87, Thurammina albicans Brady 1800-7720 nn To 

88. T. corrugata . Earland 2140-7720 Unn To 


CemeftcrTso Schizamminidae 
89. Astrorhizinella planata Saidova 6860-7320 KK - 


Fo Tp #4 Ataxophragmiida 
Ice MeHcTBO Ataxophragmiidae 
90. Eggerella bradyi bradyi(Cushman) - 1748-6250 KK To 


3 cemetictao Trochamminidae 


91. Conotrochammina abyssorum Saidova 2507-7300 aS CB xorf? To 
92. Cystammina pauciloculata (Brady) 252-6200 Px, C-53 To 
KO 
93. Gaudrynoides spicularum (Cushman) 2862-7225 Pehle, C-33 To 
_ korn ark 

94. Globotextularia anceps (Brady) 2507-6065 C-B Kotn2 To 

95, Tritaxis nana (Brady) 1550-6070 C-s3Kxomd To 

96. Trochammina alta Saidova 713-6008 ? TO nw 
97. T. abyssorum Saidova 3314-9220 KK 2 c-3 To 
98. T. macroformis Saidova 5017-6860 KK, C-3 kom ac To 


; Ta6mnua 1 (oKoHqaHne) 
| 
| 


99. T. subglabra Saidova f 1800-6250 KK To 
Ortpaaq MilioHda 
g CemetitcrTso Fischerinidae 
100. Cornuspiroides striolatus (Brady) 2197-6240 KK To 
Mouekee ss Miliolidae Pp a ‘a 
101. Involvohauerina globularis Loeblich 5030-6150 Anon, C-3 KoTH £8 To 
102. Miliolinella laeva Saidova 2048-7225 NNT, C-3 komm 2 To 
103. Pseudospirillina abyssalica Saidova 4930-6927 HHT c, Fs To 
; Lt] 


Kpome toro, 8 Gonee nosgHei paGote Caunona (1976, c. 63] ynomuuaeT 0 HaxommeHHh 8B Kypwio-Kam- 
4BTCKOM *xe06e MONODBIX OCOGeH mHBLIX opaMMHndep C CexpeuHOHHOA pAaKOBHHOH cme WBYX BUTOB: 
otpan Rotaliida — Melonis-sp. Ha rmy6uHax 6250 1 6700 M u Gyroidina sp, na rnyGune 8220 mM. 
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TABLE 2. 

BENTHIC FORAMINIFERA FOUND IN TWO BOTTOM GRAB SAMPLES FROM 
THE ALEUTIAN TRENCH OBTAINED ON THE RESEARCH VESSEL VITYAZ 
FROM DEPTHS 6,520 AND 6,980 m 
(per Khusid, 1973 and additional data of this author) 
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Key: 

a. No. in order 
b. Species 

c. Depth, m 

d. Order 

e. Family 
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ON ee 


29. 


30 


Ta6nuua 2 
Dounste bopamunucepsi — Foraminifera, 


HaiifeHHBIe B ABYX AHOGepnaTesbHEX MmpoGax 3 AmeyTcKoro xKer06a, 
NonyyenuE 3/c "Buraae” c rny6un 6520 # 6980 m 


(no: Xycua, 1973 4 AONONHHTeABHSIM AAHHBIM 3TOFO apTopa) 


d Otpaa Ammodiscida 
€ Cemettctno Ammodiscidae 
Usbekistania charoides (Brady) 
E CemetictsBo Lituolidae 
Adercotryma glomerata (Brady) 
Ammobaculites sp. 
Cribrostomoides subglobosus (Brady) 
Haplophragmoides pulicosus Saidova 
Recurvoidatus parcus Saidova 
CemefictBo Moruheplectidae 
Morulaeplecta sp. 
Orpaa Astrorhizida 
emeficTso Astrorhizidae 
Astrorhizinulla sp. 
Pseudomarsipella sp. e 
Cemefttctso Hormosinidae 
Tholosina bulla (Brady) e 
Cemettcrso Hyperamminidae 
Hyperammina elongata Brady 
Saccorhiza ramosa (Brady) 
Cemeftictspo Reophacidae 
Reophax dentaliniformis Brady , 
emefictso Rhizamminidae 


Dendrophrya abyssalica Saidova 
Rhizammina algaeformis Brady 
Rh. alta Saidova e 
Cemefictpo Saccamminidae 
Lagenammina sp. 
Pelosina variabilis Brady 
Proteanina alta (Saidova) 
Pseudomarsipella sp. 
Saccammina alta Saidova 
Sorosphaera abyssorum (Saidova) 


@ orpan Ataxophragmiida 

@ Cemetictspe Ataxophragmiidae 

Eggerella brady (Cushman) : 
€ Cemetictso Trochamminidae 

Conotrochammina abyssorum Saidova 
Trochammina alta Saidova 
T. subglabra Saidova 
Trochammina sp. 


Orpsa Lagenida 


Lagena sp. d 
Orpan Rotaliida 
Pullenia sp. 
Otrpaga? 
Miliammina sp. 


Z TnyGuna,m 


+ 


Leet 


t++eteel + 


+ 


Lett 


I 





++ 41 
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TABLE 3. 
SPONGIA 
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Key: 

. No. in order 

. Species 

. Finding below 6,000 m 

. Trench or trough 

Depth, m 

. Research vessel (number of findings) 
. Dissemination at lower depths 
. Minimum depth, m 

Region of occurrence 

Source 

Family 

m. Order 

n. Class 


mS oo ho oOo of 


Column 3: 
1. Northeast trough 


Column 8: 

. Koltun 

. Zenkevitch 

. Analyses by V. M. Koltun 

. The same 

. Vinogradova et al, Beliaev, Mironov 


AhWN = 
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Rent ogee nee ee ee 











Ta6muua 3 
Dy6nx — Spongia 


Hexoxnenne Pee 6000 m ranean g 
Ha MeHbUTHX 
Try Gunax 


a/c (amc. 
wo Haxox- 







Kaacc Hyalospongia 
Orpaa Amphidiscophora 
Cemeitctso Hyalonematidae 


1.Hyalonema apertum ‘KK 6090-6235 "B"(1) 204 To, Kontyx, 1970! 
Schulze Cs kort 6272-6282 "B”(1) 
* To a 
2.Hyalonema sp. KK 6860 "BY" (1) SenKeBuy H Ap.,- 
1955 


nr 
Orpaa Hexasterophora 
& CemettctBo Caulophacidae 


-3.Caulophacus hadalis_ -Kep 6660-6770 -*Gal(1) — 7 Lévi, 1964 
L&vi aw t 
4.C. latus latifolium KK 6090-6710 *B” (2) 572 c3To  Konrtyu, 1970 
5.Caulophacus sp.sp. moH , 6156-6207 ™B" (1) Onpenenenua 3 
C-axotn 6051 ”"B" (1) B.M. Konryxa 
To 
C-3Kotn 6272-6282 ”B”(1) 
To : 
Cemettctso Euplectellidae ; 
6.Holascus undulatus ANAL 6296-6328 »>B”" (1) 2868 c To Konryn, 197 o! 
Schulze C-3 Kkotn 6272-6282 "B" (1) 
To os 
ha eictso Rossellidae IN 
7.Bathydoris fimbriatus KK 6090-6135 "B" (1) 2167 To, Ho,. To xe 4 
Sculze NCT Voue Ao s 
8.Hyalospongiae (6nyoKxe Bonk 8530-8540 "B"(1) Bunorpaosa x Dp., 
He ofpefenenutte) 0c $5 6766-7216 "AK" (2) 1974; Benses, 
DEF/NED me Cxotua 5650-6070 "AK" (1) Mupouos, 1977a 
CLOSER mi YKanace Demospongia 
Otpsa Cornacuspongida 
4 Cemeticrso Chondrocladiidae IN 1 
9.Chondrochadia con- KK 6090-8660 BY" (2) 200 To, Ho, Konryu, 1970 
crescens (Schmidt) 1 AO IN 
10.Ch. dichotoma Lévi C-s Kotn 6272-6282 ”B” (1) 3310 acTo,Ho Toxe 4 
To 


CemettctsBo Cladorhizidae 
11. Asbestopluma bise- C-3 KoTn 6272-6282 "B"(1) = 2640 To 
tialis (Ridley et To 
Dendy) 





Key: 
6. Beliaev, Mironov 
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Page 171 End 


Additionally, Spongia (not defined more closely) have been found in the following trenches: Peru at 
depths 6,006-6,328 m (Vema, st. 154; Elt, st. 37; AK, st. 394, 296); Tonga 8,950-9,020 m (Vityaz, st. 
6,327); Romanche 6,330-7,340 m (AK, st. 9, 1013); PR 6,290-6,314 m (DM, st. 20); SS 6,052-6,152 m 
(AK, st. 898) central Pacific Ocean trench 6,400 m (Vityaz, st. 6275-2). 
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Ta6zmua 3 (OkoHYaHHe) 


Sa ee ee a ee ee ee 


12.A. occidentalis 
(Lambe) (Bk mouaa 
A. hadalis Lévi) 

13.A. wolffi Lévi 


14. Asbestopluma sp. sp. 


15. Cladorhiza longipinna 


Ridley et Dendy 


16.C. rectangularis 
Ridley et Dendy 

17.C, septemdentalis 
Koltun 


18.Cladorhizidae sp. sp. 


19,Esperiopsis plumosa 


Tanita 


20.Abyssocladia bruuni 


Lavi 


21,A., claviformis Koltun 


22.A.oxeata Koltun 


23.Polymastia sol 
pacifica Koltun 


Kep 6960-7000 "Gal"(1) 820 

KK 7265—8840 "BY" (4) 

Kep 6620-6730 "Gal”’(1) 4350 

KK 6675-8120 ”B" (2) 

KK 6860 »B"(1) 

C-a KoTn 6065 ~B"(1) 

To 

Our 8440-9990 »B’ (2) 

C-3 KOT. 6096 "B'’ (1) 3000 

To Fi 

C- kotn 6065~-6282 ”»B” (2) 

To 

C-p koTn 6065 °B”’ (1) 3325 

To 

KK 7265-7295 >B’ (1) 4891 

WBIB 6770-6890  ”B”(2) 

Map 4 8215-8225 ~B’(1) 

Anyre 7230-7280 “B"(1) 

Tlan p 7000-7170 ~B"(1) ? 

Tan & 8021-8042 "SpFB” (1-9) 

Dun PL = 7000-7880 = "8B" (2) p 

HB NB y ie egies "SpFB” (1-) 
CemettcTBo Esperiopsidae, |, 5. 

KK 6860 »B" (1) Cy6nn- 

Topanb 
Arrto RAL 
Bé are rere Mycalidae 

Byr 6920--7567 "B” (1) 5230 

C-3 Keen 6096 "BY (1) 5005 

To 2 

C-3 Kkotnm 6107-6127 "B”’ (1) ~ 

To 


™M tpg Tetraxonida 
£ CemeficTBo Polymastiidae 


C-8 Lah 6065 
To 


»B» (1) 


3940 


To 


An 
c-3 To 


The. SEA 
_ATon 


cKoe M, 


c-3 To 
wo 


Kep 


KK 


c To 


Lévi, 1964; 
Kontyx, 1970 { 


To xe 4 


Onpenenenna 3 
B.M. Kontyua; 
Benszes, MupoHos,6 
1977a 

Konryn, 1970 | 


To xe4 


> 


Lemche et al., 
1976; Benses.4 
Muponos, 1977a 
(onpenenenua 
B.M. Kontyna) 


Konryu, 197014 


Kpome roro, ry6ku (G1mxKe He onpeneneHHbie) HakneHbI B Ken0Gax: Tlep — Ha rnyGunax 6006-6328 mM 


('Vema”, cr. 154; “Elt”, cr, 37; "AK", cr. 294, 296); Ton — 8950-9020 mM ("B", cr. 6327); 


Pom — 


6330-7340 Mm ("AK”, cr. 9, 1013); MIP — 6290—6314 m ("IM", cr. 20); HOC — 6052-6152 m ("AK”, 
ct. 898); ueHTp. Kot To ~— 6400 m (”B”, cr, 6275—2). 
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TABLE 4 
COELENTERATA 


248 


Key: 
a. No. in order 
b. Species 
c. Finding below 6,000 m 
d. Trench or trough 

. Depth, m 


e 
f. Research vessel (number of findings) 
. Dissemination at shallower depths 


& 

h. Minimum depth, m 
i. Region of encounter 
j. Source 

]. Family 

m. Order 

n. Class 


1. Northwest trench 


Column 8: 

1. Analysis of D. V. Naumov 
2. Zenkevitch et al., 

3. The same 

4. Kepler et al. 

5. Naumov 
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TaGmaua 4 


Kauetaononocrusie 





Hexomgeme rny6ae 6000 Ma, 


3/c (mcno| maun- 


— Coelenterata 









Knace Hydrozoa 
M orpan Leptolida 
Nu Acemencrao Branchiocerianthidae 


1. Branchioceriant- HI. 6758-6776 "SpFB'(1) A6nc- 
hus imperator cab 
(Allman) ABY SAL 

2.  Branchioceriant- Tlep 6260 "AB" (1) 
hus sp. / 

3.  Branchioceriant- C3 Kotn 6090 "B”" (1) 
hys sp. To : 

4, MeficrBO Lafoeidae 

4.  Cryptolaria sp. KK 6860 "B"(1) 

5. Halisiphonia Kep 8210-8300 "Gal’'(1) - 
galatheae Kramp . 

. A cecaesde Plumulariidae 
6. Aglaophenia te- Kep 6660-6770 "Gal”(1) 293 
_ huissima Ball 

7.  Aglaophenia(?)  AByY 6900-7000 "Gal"(1) — 
galatheae Kramp CA : 

8. Aglaophenia sp. Katim (O) 6300 "AK" (1) 

4, Meftictsao Mitrocomidae? 

9. Leptomedusae HB NB 8258-8260 "SpFB"(1) 


sp. 
SOF See geo 


10. Anthomedusae HBNG 


sp. 


8258-8260 


*SpFB"(1) 


m 
oa Orpax Trachylida 
eMefttctspo Rhopalonematidae (Trachymedusae) 


11. Crossota (?) Tan PE 8021-8042 "SpFB” 
sp. (1-12 
HIrNuH 6758-6776 ”SpFB” 
(1-2)P 
12. Voragonema KK 8700-6800*** "BY. S 
profundicola (cf. 5626) 
Naumov 
13. Trachymedusae HBNB 1057-1075 —-"SpFB"(1) 
sp. 
Pin 
acc Scyphozoa 
M Orpsag Coronata 
14. Stephanos- Bax B 6490-6650  "Gal%(1) 430 
cyphus simp- ' Kep 6180-7000 Gal’(3) 


lex Kirkpatrick 


Pacmpoct paue-. 
|. HHe He MeHBIHX 





To, Ho Lemche et al., 


IN 


1976* 


Menzies et al., 
1973** 


Onpenenenne ¢ 
J.B. Haymona 


SenkeBHo H np. 


1955 
Kramp, 1956 


To xe 3 


” 


4 
Kennep x Dp., 
1975 


Lemche et al., 
1976* 


To xe 3 


5 


Haymos, 1971 


Lemche et al., 
1976* 


To, Ho, Kramp, 1959 


Ao 
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Key: 
o. Subclass 


Column 8: 

6. Beliaev, Mironov 
7. data of field logs 
8. Pasternak 
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Ta6nuua 4 (npofomxkeHHe) 


15. Stephanos- Mic, 6000-10000“ co Benen, 19666, £ 
cyphus sp. sp. Jap Angu, HE,TS nee 20), 1972; Benxes, 
Moun, PEP Mupoxos, 1977a; 
Na HY, Kep, Menzies, 1963; 
Lleurp AK" (4) Kennep  up., 1975; 4 | 
TRoneakoTN To, "EIt’(2) NaHHle NOneBbIX 7 : 
2 Tlep, Ynn, ch DM ay PHAJIOB 
PR TIP, Kati, Cay 6120-8150 "JIM"(1), 
Kanap-C WV "AK" (7), 
cxan korn. 7Roa e# ”AMK” (1) 
Ao : 
ot pax Discomedusae ; 
16. Ulmaridae Byr 8¢ 7847-8662 ”SpFB” Lemche et al., | 
Sp. sp. rm (1-70) 0 1976* - 
Knacc Anthozoa |. 
rod xaace Octocorallia 7 
M Orpag Alcyonaria 
17. ?Clavula- HBAS * 7057-8260  "SpFB” 9 Lemche et al., 
riidae (2-29) 1976* 
Byr ae 7847-8662 "SpFB” » 
(1-1) 
HIWu 6758-6776  “SpFB” severa 
(1 Heck.) 
‘18. ?Telestidae HBAS 8258-8260 “SpFB” (1— To xe 3 
ta Heck. y Seusrad 
Orpxg Gorgonaria 
Lice MeftcrBoO Primnoidae 
19. Primnoel- Tlan Pt. 8021-8042 "SpFB” To xe 3 
la sp. ie a-o)f 


Orpag Pennatularia 
4 CemefictrsBo Kophobelemnonidae ne 
c,B To, Tacrepxax, 1970, & 





20. Kophobelemnon KK 6090-6135 "B”"(1) 2265 
biflorum Pas- swAo 1975 
ternak* *** s (AnT) 
21. K. molanderi cs 6052-6150 "AK"(1) 290 SwAo  Mlacrepuax, 1975 F 
Pasternak mCkosia 5650-6070 "AK” (1) (Aur) 
Anr 
Rcemeticrno Umbellulidae IN 
22. Umbellula NepP 6100 “AB"(1) 223 Ao, Ho, Menzies et al., 
lindahli Kol- ss ANT 1973* 
liker 0c 6052-6150 "AK"(1) ANT  Macrepuax, 1975 § 
mCkorna = 55650-6070 = "AK (1) 
23. U. magniflora KK 6090-6135 "B"(1)_ «77, Toy gy Macrepuax, 1970, 8 
K6lliker gwHo, 1975 
ep 6040-6240 "AK"(2) Aare bel 
24. U. thomsoni KK 6090-6235 "B"(1) 1336 To, HE“ To xe 3 
K8lliker Tlep P 6040-6240  "AK(2) Ao, AHT 
25. Umbellulasp.sp. Kep  . 6180-6730 *Gal’(2) ANT Madsen, 1956a; 
Nepe 6006-6260  "Elt"(1) Wolff, 1960; Men- 
*AB"(2c) zies, 1963; Menzies © 
et al., 1973* 
26. ? Pennatularia HB NB 7875-7921  *SpFB” Lemche et al., 
(1—MHoro 1976* 
mony 3 
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Key: 

Column 8. 

9. F. A. Pasternak 
10. Beliaev, Sokolova 
11. Beliaev 

12. Vinogradova 

13. Beliaev, Mironov 
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2 pe RO BENT DH: 


ae 


Oye: 


PERE ms 2 


Dag cht 


27. 


28. 
29. 


30. 


31. 


32. 


33, 


34. 


35. 


? Actiniidae 


Bathydactulus 
kroghi Carlgren 
Hadalanthus 
knudseni Carl- 
gren 


Daontesia miel- 
chei Carlgren 


Paredwardsia 
lemchei Carl- 
gren 


Galatheanthe 
mum hadale 
Carlgren 

G. profunda- 

le Carlgren 
Galatheanthe- 
mum sp. n.****** 


Galatheanthemi- 
dae sp. sp. 


HBAB 
NH 
HT, CK 
Kep 
Kep 


® 


Ban 


x 


Ta6nuua 4 (npofonxKeHHe) 


Onoaxaace Hexacorallia 
MOrpan Actiniaria 


7057-7075 *SpFB” 
(i-1) 
6758-8930 *SpFB” (2- 


Heck. ) Scuerad 


Cemettcrso Actinostolidae 
8210-8230 *Gal’’(4) 


6660-6770 *Gal’’(1) 


Cemeiictso Bathyphellidae 
7250-7290 "Gal”(1) 


& MeiHCTBO Edwardsiidae 
7160 “ "Gal"(1) 


I 


puP Cc JA efitcrso Galatheanthemidae 


Oun 9820-10210 "Gal"(3) —- 
KK 7210-7230 “B"(1) 
Kep 6180-8300  "Gal'(5) 4000 
MapM 10170-10730 "B”(3) = 
An AL 6965-7250 ”B"(3) 
KK 6090-7295  B”(6) 
Sinon TAP 6156-7370 ~—- "8B" (4) 
”RM(1) 
Poxw RYU 6660-6670 "B”(1) 
MUBIB 6770-9735  "B”(3) 
Bonk VOL© 6780-6785 "B”(1) 
Map M 8215-8225 ~B” (1) 
sin YAP 8560-8720 —"B"*(1) 
Oun Pb 7420-9750  ”B"(3) 
Byr BG 6920-8662 °B”(2) 
”SpFB” 
(1-2) P 
Hr NH 6758-6776  _SpFB” 
(1-1) 
TonTON 8950-9020 —s "B”"(L) 
Kep 8928-9174 ”B”(1) 
Yun Ch 7720 "AK" (1) 
rip PR 7950-8100 "AK”(1) 
7500-8143  "JEP” 
CAY B (Heck.) several 
Kaim (B) 5800-6500 "AK”(1) 
mMCkoTua 5650-6070 = "AK""(1) 


Se 





To xe.3 


Carlgren, 1956 


To xe $ 


” 


Carlgren, 1956; 

.A. Tlacrep- ¢ 
HaKk***** 

Carlgren, 1956; 

Dunn, 1983 

Bensxtes, Cokonosa, (0 
1960a, Benses, 49 
Mupoxos, 1977a 
Suyehiro et al., 1962; 
Benses, 19666, 1972; I 


_ Voss, 1969; Heezen. 


Hollister, 1971*; 
Bunorpafosa 42 
uop., 1974; 


Kennep x gp., 1975; 4 
Lemche et al., 1976*; 

Benses, Mupoxos, (3 

1977a 
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*Analyses by underwater photographs. For the research vessel SpFB the number of stations and the 
number of resulting photographs are shown in the parentheses. 

** The work of Menzies et al. presents an underwater photograph of this organism that is defined as 
Bryozoa Kinetoskias (Fig. 5-26, E), but Lemche et al. cite fairly convincing conclusions to support that in 
reality this is Branchiocerianthus sp. 

***L evel of catching by plankton net. 

**** As Pasternak notes [1970], Kophobelemnon from the KK trench in external appearance and in a 
number of other morphological signs differs drastically from the previously described K. biflorum from 
the northern Pacific Ocean and the Bering Sea from depths less than 4,000 m. However, Pasternak does 
not consider these differences to be taxonomically significant. I believe that the form taken from the KK 
trench is an independent species. 

****£*The photograph of Actinia taken from the KK trench as defined by F. A. Pasternak as G. hadale 
was published in the book Nauchno-issledovatelskoye sudno Vityaz' i ego ekspeditsii [Research Ship 
Vityaz and Its Expeditions], (1983, Table III, 7). 

******Beliaev and Sokolova [1960a] indicate this species under the name G. aff. profundale. Individuals 
of this, undoubtedly new species were then found at the hadal depths of the Mariana trench at another 2 
stations. 
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Ta6nuua 4 (oKoWaaHHe) 


(fe ee eee 
4 


CemMetcTBo? 


36. Paractis sp. § fame (B) 6800 "AK" (1) Kennep u op., 1975 4 
fim (0) 6740-6780 "AK" (1) 
37. Antheomorp- Tlan Pu 8021-8042 ”SpFB” Lemche et al., 1976* 
he sp. (1-3) P 
HB NB 7057 -7075 ”*SpFB” 
(1-20) 
Byr Be 1847-8662 "SpFB” 
om (1-2)? 
Orpagq Antipatharia IN 
38. Bathypathes An AL 7200 ”B”’ (1) 100 To, Ho, Wacrepuax, 1958, 9 
patula Brock Ao 1976 
KK 8175-8840 "B" (1) 


™% tpaa Madreporaria 
Lcemetcrso Fungiidae 


39. Fungiacyat- An AL 6296-6328 "B"(1) 4620 To  Kennep, 1976 4 
hyssymmetr- KK 6090-6135 "B"*(1) 
cus aleuti- 
cus Keller | TH 
40. Fs. fragilis CaKotn «6096 "BY(1) -«2160-«« To, Ho ~Toxe ¥ 
Keller To 


*Onpenenenua no nopsonHDIM dotorpadnamM. Jina 9/¢ "SpFB” s cKo6Kax yKa3aHo YHCNO CTaH- 
UHH H VHCIO NOMyYeHHBIX chotorpadun. 

**B pa6ote Mensuca c coastopaMH mpHBenena MonsonnHan chororpadua 3sToro opraHn3Ma, Onpe- . 
menersoro Kak MusaHKa Kinetoskias (fig. 5-26, E), Ho Jlemxe c coapTtopaMH MpHBogAT pocTa- 
owio yGennrenbHpie FOBODbI B NONb3y TOO, Yro B DeHMCTBUTeNbHOCTH 2TO Branchiocerianthus sp. 

© °*TopH30HT JIOBA NIaHKTOHHOH CeTLN. 
oee*Kax ormesaer Iacrepuak [1970], Kophobelemnon u3 KK xeno6a no BHeuIHemMy BHAy HW pANy 
Apyrux MopdonormdecKHX NPH3HSKOB Pe3KO OTMHWAETCA OT ONMCAHHOTO psHee K. biflorum u3  ce-_ 
BepHod wactH Tuxoro oxeans Hn Bepwuropa Mops c rny6un Menee 4000 Mm. Onnako Ilactrepnak 
He CQUHNTAeT ITH OTITHVHA TAKCOHOMHUCECKH 3HAYMMBbIMH. Ilo Moemy MHeHMO, Popma u3 KK xes1068 
. npencrapaner coGon CaMocrortenbHEM BUD. 
***e*DororpacduA akTHHHH H3 KK xen06a8, onpegeneHHod .A. IIscrepHaxom Kak G. hadale, Ghia 
ony67MxKkosana B KHHre (HaywHo-HccnegoBatenbcKoe cynHo *Buta3sy»” 4 ero aKcnenHuMH)) (1983, 
TaGn. Il, 7). 
oeseeeBenmes nH Coxonospa [(1960a] yKa3am 9TOT Bun NOR Ha3BaHnHem G. aff. profundale. B panbHeimiem 
oco6u 3Tord, HecOMHeHHO HoRoro, Buna GeUIH Hsigenbt Ha HaHGonBUIMX rnyGuHax Map x*xem06a 
emule Ha 2 CTaHMHAX, 


Nw 
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TABLE 5. POLYCHAETA 


Zo. 


Key: 


mS sro mona eT 


. No. in order 

. Species 

. Finding deeper than 6,000 m 

. Trench or trough 

. Depth, m 

. Research vessel (number of findings) 
. Dissemination at lowest depths 

. Minimum depth, m 


Region of encounter 


. Source 
. Family 


m. Order 


Oo. 


Subclass 


Column 8 


f. 


Levenstein 


2. Kucheruk 


256 










Ta6nuua 5 
Muoronxernuxkossie tepan — Polychaeta 












Pacnpocrpsnenne 
MeHBOIHX ied 


a/e (snc- 
No Ha- 
xompe- 
nuit) 















































13. 


Ophryotrocha 
hadale Jumars 


Lumbrineris 
abyssorum 
McIntosh 
Lumbrineris 

sp. n. Levenstein 


Paraninoe 
fusca (Moore) 


P. hartmani 
Levenstein 


Onuphis ehlersi 
(McIntosh) 


‘ Paraonuphis 


ultraabissalis 
Kucheruk 


Ancistrosyllis 
constricta 
Southern 
Hesionidae 
gen. sp. 


Micronephthys 
abranchiata 
(Ehlers) 


. Nephthys elam- 


melata Eliason 
Nephthyidae 
gen. sp. 


Ceratocephale 
loveni Malmgren 


A& 

An 7298 

ss 

0c 6052-6150 

AL 

An 6960-7250 

JA 

Ano“ 6156-7587 

Kep 6620-7000 

fom 7250 

sande? 6156-7587 

KK 6475-8100 
L ; 4 CemMefticTBo 

A 6296-6328 

KK 6090-6135 

Rome abe 6330 


© Togxnace Exrantia 
M Orpag Eunicemorpha 
A CemetictBo Dorvilleidae 
"Twl)  — 


®un PLP 6290-6330 


m 


Necwe®eres Lumbrineridae 


AK” (1) 4000 


, BR” (2) sta 


"B"(5) 
"Gal'’(3) 2770 


RP (1) a 
»B ” (4) 
“B" (5S) 
Onuphiidae 
BR” (1) 
"Br (1) 
"BNl) 
"Bt (1) * 


3200 


Orpag Nereimorpha 
Cemeftictso Hesionidae 


6580 


8980-9043 


5 eer ees 


8800-8830 
8928-9174 


6180-7000 


8980-9043 


"Gal"(1) 5 
*B’(1) 
Nephthyidae 
“B'(1) 385 
"B’(1) 
"Gal(4) 4255 
"B”(1) 


Reiuiuncewe Nereidae 


6600-6670 


"B"(L) 4400 


Jumars, 1974 


JlenexHurteftH, | 
1975 


Jlesexurretu, / 


» 1973 


Kirkegaard, . 
1956; Levenstein, 
1977 
Jlenenurretn, / 
1973; Leven- 
stein, 1977 


Kyyepyx, 2 
1978, 1981 
Kyvepyk, & 
1977 


- Kirkegaard, 


1956 


Jlenerurrefin, / 
1969 


Jlenenurrett, / 
1962, 1973 


Kirkegaard, 
1956 
JleperturreftH, 
1969 


/ 


Jlepenurrefty, d 
1973 
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*The generic names in the Polynoidae family are given based on the new genera established by Pettibone 
in her work that covers the revision of the genus Macellicephala and the subfamily Macellicephalinae in 
the initial understanding of the volume of these taxons [Pettibone, 1976]. The changes in the volume of 
some species that were detected during a re-study of the materials from various habitats that were made in 
this work were also taken into consideration. 


Key: 


Column 7: 

1. Yucatan trough 

2. Slope 

3. Japan and Okhotsk Seas 

4. in the Atlantic Ocean , north Pacific Ocean (2 findings) 


Column 8 


3. Pasternak 
4. Uschakov 
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14, 
1S. 


16. 


17. 


18. 


19, 


20. 
21. 


22, 


23. 
24. 


25. 


Nereis profundi 
Kirkegaard 

N, caymanen- 
sis Fauchald 
Nereis sp. sp. 


Nereidae 


. gen. sp. 


Laetmonice 
benthaliana 
McIntosh 


Bathyglycinde 
longisetosa 
Levenstein 


Eulalia sand- 
vichiensis 
Ushakov 

E, sigeifor- 

mis Annen- 
kova 

Vitiazia dogieli 
Uschakov 


Bathyedithia 
berkeleyi 
Levenstein 
Bathyeliasona 
abyssicola 
(Fauvel) 

B. kirkegaardi 
(Uschakov) 


Ta6mmua 5 (oKoHYaHHe) 


ae ee ee a eee 


Bax 8 


cay 

Katim (B) 5800-6850 
pip 

Onn 


7250-7290 


"Gal”(1) = 


"AK"(2) 4580 


8080-8400 "B”(1) 
As Y 6935-7060 "B" (1) 
Tae 
Anon 7565-7587 "B" (1) 

m 

Orpsxgq Phyllodocemorpha 
gs Cemeficrspo Aphroditidae 
10C 6766-6875 "AK”"(1) 45 


ss Cemeftictso Glyceridae 
OC 7218-7934 "AK"(2) - 
s Cemeuctso Phyllodocidae 

6052-7218 "AK"(3) 5078 
Au 
An 7246 "BY(1) 443 
KK ype 6150-8100 "BY(4) - 
Snow 7190-7587 "B” (2) 

é. MefHcTBO Polynoidae* 
An . 6965-7000 B’) - 
PwxK 6810-7450 "B” (2) 
®un PL? = 7420-7880 "B” (1) 
An AS 7286 "B"(1) 3830 
Byr®G 6920-8006 ”B” (2) 
An A“ — 6925-7250 "B"(4) «5275 u 
HB 18. 6770-6890 "BP(L) 5525 
Bonk 6330 ”B”(L) 
Tan P 7000-7170 "B”(L) 
®un PLP 7420-7880. "B"(1) 
PoKwRyu 7440-7450 "B” (1) 
Kep 6620~7000 "Gal”(3) 
Ban B = 7250~7290 "Gal’’(1) 
BY 7130-7160 "Gal(1) 


\ 
lOxarTauH. 
cKast KOT 


Ao, Ho, 


a 
CknoH 


toc ¢ 

3 
Anon, 
wu Oxot- 
ckKoe Mops 


Kirkegaard, 
1956 
Fauchald, 1977 


Jlepenurrentn, / 
1961a; Jlenen-/ 
ure, Ilacrep-3 
Hak, 1976 
Tlenemmrettn, / 
1973 


Jlepemurrefty, / 
1975 


Jlepermureftu, / 
1975 


Yusaxos, 1975 “4 
Yutaxos, 1972 ¥ 


Yurakos, 1953, 4 
1972 


Jleserurettn, / 
1971, 1978a; 
Levenstein, 1971 


Jlepemurrettu,! 
1969, 1971; Pet- 
tibone, 1976 
Yuaxos, 1971, 
1982; Kirkegaard, 
1956; Jlenerm- / 
Tet, 1971, 1973, 
1978a; Pettibone, 
1976 


*Ponoshie H83BaHHA B CeMelictse Polynoidae nwaHbl c yYeTOM HOBBIX POOB, ycraHoBnenHbIxX [letTH- 
Gon B ee paGore, nocsameHHOH pesu3HH pons Macellicephala u nonmcemettcrsa Macellicephalinse s nep- 
BOHSUSIBHOM NOHMMaHHH OGbeMS 9THX TaKCOHOB [Pettibone, 1976]. Yerenst trakxe “ mposepeHHpe 
B 9TOH pa6oTe H3MCHEHHA OG6bEMA HEKOTOPEIX BHOB, BhIABICHHbIe MPH MepenccnepOBSHHH MaTePHaIOB 
M3 Pa3HBIX MecToOoGHTaHHH, 


12. Sax. 1380 
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26. 


27. 


28, 


Bathykerma- 
deca hadalis 
(Kirkegaard) 


Bathykurila 
zenkevitchi 
(Uschakov) 


Bathylevenstei- 
nia bicornis - 
(Levenstein) 


. Bathymariana 


zebra Leven- 
stein 
Bathymoorea 
aff. renotu- 
bulata 
(Moore) 


. Macellicepha- 


la alia Leven- 
stein 

M. mirabilis 
McIntosh (?) 


. M. tricornis 


Levenstein 
M. violacea 
(Levinsen) 


. Macellicepha- 


loides gran- 


dicirra Uschakov 


M. improvisa 
Levenstein 


M. sandvichien- 


sis Levenstein 


. M. uschakovi 


Levenstein 


. M. verrucosa 


Uschakoy 


. M. villosa Leven- 


stein 
M. vitiazi 
Uschakov 


Macellicepha- 
loides sp. (Bx- 
HMO, HOBBIM 


TaGnmua 5 (npozom«enne) 


Kep 6660-8300 
sin YAP 8560-8720 
Anos AP 7350-7370 
Ban 7250-7290 


un? P4P 19160-10210 


KK sap 8100-8135 
Snox ~=—-—6600-6670 
@un PLP 8080-8400 


Tou TON 9735-9875 


Poko 


7440-7450 
$s 
10C 6052-6150 
Nan P 7970-8035 
mpP® 7625-7900 
WCSS 7200-8116 
AnAL = 7250 
KK sap 6135-9530 
Slnou 7370 
KK 8100-9500 
KK 8035-8120 
ss 
10C 7200-7934 
KK 8035-8120 
KK yap 7210-8015 
Anon 6156-6207 
rap 
Anon 7350-7370 
KK 7210-8430 
vw 
Map 7990-10710 


pun) APPA RENT 


x new seEcles 


"Gal"(3) - 
"B" (1) 
"B"(1) 
"Gal”(1) 
”Gal’*(2) 

»B” (2) eat 
"B ” a ) 
"B"(L) 


id sad (1) — 


BR» a ) = 


"AK" (1). ag 


Br (i) pal 


"A? ” qi) hs 
"AK" (3) = 
"B’(1) 46 
"B" (4) 

BR» (1) 

»B” (4) =e 


bdo + Fag (1) a 
AK” (2) = 
»B? () — 


BY (2) es 
BR” (1) 


"B'(1) a 


BN) - 


"BTQ) - 


- Kirkegaard, 
1956; Pettibone, 
1976; Jlesemm-/ 
Teftu, 1978a, 1982 


- Yuraxos, 1955,% 
1982; Jlesemn-/ 
tet, 1971; Jle-4 
BenuTeitH, Iactep-3 
Hax, 1976 

- Jlesenurreftu, 

1962; Pettibo- 
ne, 1976 

- Jlesexurrettu, / 

1978a 


- JlepeHurreitty, [ 
1975 

- Jlepemmrettu, / 
19784 

- Eliason, 1951 


- Jleperurreftu, / 


n 1975 


c Ao, Yumaxos, 1955, 4 

c To, 1982; 

ApKT Jlepemuretty, 

Are 1971, 1973, 1982 

- 4 Yuraxos, 1955; Jle- 
penurretth, 1971 / 


- Jlesenurrettn, / 
1983 

- Tleserurtettx, / 
1975 

- Jlesermrrettx, | 
1971 

- Yurakos, 1955;4 
Jlepermmureth, } 
19616, 1971 

- - Jlepemurreftu, { 
1982 

= Yuraxon, 1955; ¥ 
Jlenemurretix, } 
1971 

- Jleseruretu, / 
1962 
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**P--stereoscopic underwater floor photographs. 


Key: 

Column 2. 

2. (different species known either from fragments or from underwater photographs; sometimes indicated 
under different genera or tentative species names) 


Column 8 


5. and personal report 
6. Kucheruk 


261 





eee Ee 


Ta6nuua 5 (mpoyonxKenne) 


eae (See EE 


43. 


44. 


45. 
46. 


47. 


48. 


49, 


50. 


Sl. 
52. 


53. 


54. 


Polynoidae sp. 
sp. (pasHtie Q 
BHUbI, H3BECT- 
Hble HAH 10 
cpparmMeHtaM, 


HJM 110 NOXBODHEIM Man P 


ororpausm; 
HHOrDa yKa3a- 

HbI NOL, pasHbiIMH 
POXOBLIMH WIH 
MpelnonowKHTeb- 
HbIMH BHOBLIMH 
Ha3BaHHAMH) 


Leonira quatre- 
fagesi Kin- 
berg 


Notomastus 
latericeus Sars 
N. latericeus 
Sars (?) 
Notomastus 
sp. sp. 


Capitellidae 
Sp. sp. 


Fauveliopsis 
brevis (Hart- 
man) 

F, challengerie 
McIntosh 


Brada irenaia 
Chamb. 
Brada sp. 

¢t 
llyphagus byt- 
hincola Cham- 
berlin 
I. wyvillei 
(McIntosh) 





KKspp 8175-9335 "B" (3) 
Fas 6475-7370 "B" (2) 
HB 6770-9735 ”B” (2) 
Bont“ 6780-6785 BP (L) 
Map = 10170-10730 "B” (3) 
8021-8042 Rees 
(1) o** 
OunPeP 7610-9990 "B™(4) 
HB NB = 7875-8260 ”SpFB” 
Q)o? 
Byrh&G 7847-8662 ”SpFB” 
(Do 
Hr NH = 6758-8930 *SpFB” 
TO (2) b 
Tou 10415-10687 "B"(1) 
Any 20-6850 "B” (1) 
<s Snr HcTBO Sigalionidae 
10C ‘6050-6150 AK" (1) 4 
oO 
Tlonxnace Sedentaria 
Mo tpxAg Drilomorpha 
SCemetictBo Capjtellidae © 
Xsopr 6200-6230 oie (1) Cy6nn- 
rg Sonne 
wc ss 6875-7216 "AK"(2) 5078 
An AL 6550 ”B” (1) 
KK yap 6860-8660 "BY (3) 
Anon 6600-7587 ”B” (3) 
Kep 8210-8300 "Gal(1) 
xia Y 6820-6850 “B” (1) 
An AL, 6410-7246 ”B” (2) 
anat” _7190 "BY (1) 
CemMefictBo Fauveliopsidae 
KK 6835 "B’(1) 1200 
Tep P 6200-6240 "AK" (1) 
foc $$ ~—s- 6052-6150 "AK" (1) 
KK 4 6090-6135 “BY (1) 1000 
Cz Kotn 6065-6282 "BY" (2) 
To 
Cc 4, eficrpo Flabelligeridae 
KK 6860 "B’(1) 1580 
wc £5 ~— 6052-7934 "AK" (4) 4720 
sts ¥ 6730-6850 “Gal"(1) 3436 
se 
mM CKoTH# 5650-6070 "AK" (1) 3330 


**® — crepeockonnueckne Nonpopmple dotrorpsadyun oHa. 





1033 Ao 


Iw 
Ao, Ho, 
To 
Paftiow 
bel 


Ao, To 


Ao, To, 


To 


Patton 10C 


e 
B To 


IN 


Ao, Ho, 
To 


Jlesenwirefin, / 
1961a, 1962, 1973, 
1978a, 1982 w mm4- 
Hoe coo6uweHHe; 
Lemche et al., 
1976 


Jlesemuretty, ! 
1975 


Tlesemurettn, / 
19786 
Jleperurrefty, / 
1975 

Kirkegaard, 
1956; Jleperur- | 


Tai, 1973, 1975, 
19786; Yuraxos, ¥ 


TIMYHOe coobule- 6 


Hie 
Jlesenurrettu, / 


19616, 1973 


Jleperutefy, ! 
19706, 1975; 
Kyvepyx, 1981 G 
Tlesermuretin, / 
19706; Kyye-& 
pyk, 1981 


Jlesemurtettu, J 
1969 
Jlepemurett, ! 
1975 
Kiekegaard, 
1956 


Jlesemuretty, / 
1975 
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Key: 

Column 8 

7. Detinova 

8. Vinogradova 
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55. 


56. 


Flabelligeridae 
sp.n. 


Maldanella 
harai (Izuka) 


. M. japonica 


Detinova 


65. 


66. 
67. 


Notoproctus 
oculatus Ar- 
widson 


N. o. antarcti- 
cus Arwidson 


Notoproctus sp. 


Petaloproctus 
cirratus (Mon- 
ro) (?) 
Maldanidae 
Sp. sp. 


Ammotrypane 
galatheae Kir- 
kegaard 
Ammotry pane 
sp. sp. 


Kesun abysso- 
rum Monro 


K, fuscus 
Chamberlin 
Travisia. pro- 
fundi Cham- 
berlin 


sc 


Ta6nima 5 (mpoponxeHie) 


AnAL& 6965-7000 

Fnoy 6600-7587 

NE Ac emefticTBO 

Kep 6620-6720 
JAP 

SAnou 6156-6840 

C2 KoTn 

To J 6096 

Cs KoTn 

To 4 6272-6282 

C23 KoTH 

To 6096 

oc SS 6766-6875 

0 


OH 6156-6207 


Bax B 7250-7290 


KK sae 6860-7230 
Anon 6380 


£ emelicTBO 

BatB =: 7250-7290 
An AL, 7250 

finow? 7370-7587 
ByrB& 8980-9043 
An AL 6960-7250 
KK f, 6080-8430 
ancl 6156-7370 
HB TB 8800-9735 
Caxotn 6076-6096 


To i 

Cs Kotn 6065 

To 

@un PLP 8080-8400 
Byr AG 6920-8006 


Kep 6960-8300 
SY 6740-6850 
Pom & 6330-7600 
WC $& 6052-8116 


mM Cxotut 5650-6070 
Anon TAP 7565-7587 


AnAL 7250 
KK sae 6090-7230 
Anow 6156-7190 
Bax B 6490-7290 


<i deme ms a el er 


™B” ad ) Par 
~B» (2) 
Maldanidae 
"Gal’(2) 100 


"B"(2) 5027 


"B”(1) 
"B (1) 

BP) — 70 
"AK"(1) 218 
"B"(1) 


"Gal”(2) = 


By (2) 
RB” (1) 


Opheliidae 
"Gal"(1) — 


"B" (1) 

»B” (2) 

"B”(1) 

"B") 193 
"BY" (13) 
"B"(3) 

"B" (2) 

"B" (2) 


iB” ql) 


"B" (1) 
"B” (2) 
"Gal"(2) 
"Gal”(1) 
"B” (2) 
"AK" (3) 
"AK" (5) 
"AK" (1) 
"B"(1) 3000 
"B"(L) «975 
"B”(7) 

™B” (3) 

"Gal"(3) 


Ao, Ho, 
To, AHT 
ANT 


eae a ed ee en ee 


Jlesermurent, / 
1973 


Kirkegaard, 
1956 
JletwHopa, 1982 7 


Jlenernurettn, / 
1969 
Tlesetnrretin, / 
1975 
Jleserurrefn, | 
19616, 1973 
Kirkegaard, 
1956 


Jlepenurrefu, ! 
1973; Yuraxon, 4 
mmuHoe coobul. 5° 


Kirkegaard, 1956 


Jlepenmrrettu, i 
1969, 1973 


Jleserurrett, ! 
1961a, 1970a, 
1973,1975; Bu-& 
Horpayosa, 1974; 

/ Jlenerurreftu, Mac-3 
repHak, 1976 


Jlesenurreht, U 
1970a, 1973 
Kirkegaard, 1956; 
Tlesernutetin, ! 
1970a, 1973 
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Key: 

Column 6/7 

8. Single finding 
9. Bering Sea 


Column 8 
9. The same 


265 


ee ee 





Ta6nuua 5 (nponomxkeHve) 


SS A ee 
at 





68. Travisia sp. SATOH 1460-7557 ”HM” (2) 
Cemefictso Oweniidae 
69. Myriochele sp. Kep 6180-8300 "Gal'(3) 
70. Owenialobopy- Ban i3 6490-6650 "Gal"(2) = 
gidiata Uscha- 
kov (21) 
71, Oweniidae An AL 6296-7246 ”B" (3) 
Sp. sp. 
Cemeftictso Scalibregmidae 
72, Pseudoscalib- Kep 8928 -9174 ™B”(1) - - 
regma pallens 
Levenstein val 4 
73. P. collaris Le- mM CkoTua 5650-6070 "AK"(1) Enuu- 
venstein CTBeHHOe 
Haxox- 
Tae menue 
74. Scalibregmidae Angu 6600 ~6700 "B"(1) 
sp. sp. KK 6860 "B” (1) 
m 
Orpsag Serpulimorpha 
Cemefttctso Sabellidae q 
715, Potamethus An AC 6328-6960 "B” (4) 3812 Bepuu- 
filatovae KK Ap 7210-7230 ”B"(1) ropo M 
(Levenstein) sindh? 6380-6700 —*B"(3) 
WHBLB 9715-9735 "B” (1) 
76. Potamethus Anown.yAA 6156-6380 "B” (2) 
sp. sp. HBTB 8530~8735 "B” (2) 
Kep 6620-8300 *Gal’"(2) 
Bax & 7280 "Gal(1) 
771. Potamilla sp. KK 8100 ”B"(1) 
78. Sabellidae KK 7210-7230 "B” (1) 
Sp. Sp. TanP 8021-8042 "SpFB” 
WM 
HTWA 6758-6776 ”"SpFB” 
(1) 
Rceecpesas Serpulidae 
79, Serpulidae AnAZ 6410-6757 "B" (1) 
Sp. sp. MB2B 9715-9735 "B" (1) 
Kep 6620 "Gai(1) 
hn Orpxg Spiomorphe 
Cemettctso Chaetopteridae 
80. Phyllochaetop- KK 6860 "B” (1) 
terus sp. 
Ace MefictsBo Ciratulidae 
81, Chaetozone sp. y 6935 —7060 "B" (1) 
82. Cossura lon- AB 6487 "B" (1) 11 Ao, To 
gicirrata Webs- 


ter et Benedict 


Shin, 1984 


Kirkegaard, 1956 
Kirkegaard, 1956 


Jlenexnurtefty, | 
1973; Yitaxon,, 
mWtHoe coo 6ie- 
Hye 5 


JlepeHurrefty, | 
1962 


Jlesentetty, | 
1975 


Teserurenu, | 
1973; Yusaxos,4 
mMuUHoe cooG6ule- 
Hue S 


Nenenuretx,' 
19618, 1969, 1973 
H nWuHOe coo6ue- 5 
Hue; Jlenenurretn, | 
1973 W nWuHoe co- 5 
o6weHHe 
(Kirkegaard, 1956 — 
Jasmineira sp.) 
Yiakos, 1uuHOe 
coo6uyeHHe 

| Nenenurrettx, 1969; 
Lemche et al., 1976 


Kirkegaard, 1956; 
| Nesermurettu, 1973 


& Yuaxos, moe 


coo6menne S 


{ Nesenurrehu, 1961a 
QTo xe 
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Key: 
Column 8 


10. Safronova 


267 


































83. 
84. 


85. 


86. 


87. 


88. 


89, 


90. 


91. 


92. 


93. 


94. 


95. 


96. 


97. 


Tharix multi- 
fillus Moore 
Tharix sp. sp. 


Cirratulidae 
Sp. sp. 


Poecilochaetus 
vitjazi Leven- 
stein 


Amagopsis 
cirratus Kuche- 
ruk 
Amphicteis 
gunneri antarc- 
tica Hessle 
A.-g. japonica» 
McIntosh 


A. mederi 
Annenkova 


Anobothrus 
sp. 


Mellinampha- 
rete eoa Annen- 
kova 


Ampharetidae 
Sp. sp. 


Pista mirabilis 
McIntosh 


Pista sp. 


Terebelli- 
des eurystet- 
hus Chemberlin 


T,stroemi 
kerguelensis 
McIntosh 


Ban B 


st ¥ 
Wc $$ 
An AL 
Kep 


Tou 


6200-6240 "AK"(1) 4820 
ie 1686 “EI"(1) = 267 
> 

6965 -7250 "B"(2) «12 
KKrap 6475-6571 ”B” (1) 
Anon 6156-7587 "B” (2) 
KK 7210-8430 "B"(3) 888 
Anow 6380 "B’ (1) 
KK 6860 "BY (1) 
snow? 6156-6207 "B" (1) 
KK 6150-6860 "B" (2) 78 
hea 6296 “B’ (1) 
KK spp 7210-7230 "BY (1) 
Anon 6156-6207 “B” (1) 
Kep 6660-6720 "Gal(1) 
AB ¥y 6820-7000 "Gal”(1) 

»B” (1) 
h, MeftictBo Terebellidae 
KKjpp 6205-6215 "B’(1) 100 
Anon a& 6156-6207 "B’ (1) 
CaKotn 6096 "B”’ (1) 
To 
Nep P 6040-6240 “AK” (2) 
An 6296-6328 "B”’(1) 
Ano 6156-6207 © ”"B" (1) 
CemMef&ctso Trichobranchiidae 

AnAL 6960 "B"(1) 1410 
KK ZaP 7210-7230 "B” (1) 
Anon 7190-7587 ”B” (3) 
Kep 6660-6770 "Gal”(1) 70 
Xopr 6100 -6210 "TM"(1) Barna, 
Ajorr Dom 


Ta6mua 5 (oxonuanne) 


| Se SE MC a 


6580 


6820-6850 
7200-8116 
71246 
8928-10015 


CemeficTBo 
10415-10687 


"Gal"(1 ) 1 


»B” (2) 

“AK” (2) 

"B °o a ) 

"B ” a ) 
Disomidae 
“B” (1) = 


Ww) tpaq_ Terebellomorpha 


4g Cemeficrso Ampharetidae 





Mo, To 


c-3 To 


¢ To 


To 


é 
it 
Cy6- 
aHT 





Kirkegaard, 1956 


Jlesermrrettx, / 
1961a, 1975 
Jleseturrettx, { 
1962, 1973 


Tlenemuretty, | 
1962 


Kysepyx, 1976 & 
“Hartman, 1967a 


JleperuTenH, l 
1969, 1973 


Yuraxon® 1952 

¥ mH4HOe coobure- zr 
Hue; JIepenmu- 

tetty, 1973 


} Nesemurretu, 1973; 
+ Yuakon, nutHo0e 


coo6uenne S 
Jlepenurrettn, ! 
1969; Ywakop, 44 
WHMYHOE cooG6ule- 
Hue 

Kirkegaard, 1956; 

1 Jlepermureftx, 1961a, 
1969, 1973; Yusa- 4 
KOB, MHUHOe Coo6- 
wieHue 5 


10 
Cadpouosa, 1984, 
muuHoe coobure- 
Hue 9 


Jleperurretiu, 1973 } : 


Kirkegaard, 1956; 

Jlesenurretin, 1973; 
& Yusaxos, muunoe 

coo6ueHue 








Jlesenurrettn,/ 
19786 
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TABLE 6. ECHIURA 
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| 
‘ 












1. Alomasoma cha- 
etifera Zenke- 
vitch 

2. A. nordpacifi- 
ca Zenkevitch 


3. Bruunellia 
bandae Zenke- 
vitch 

4. Hamingia arctica 
Dan. et Koren 


5, Ikedella bogo- 
rovi Zenke- 
vitch 

6.  Jakobia bir- 
steini Zenke- 
vitch 


7.  Kurchatovus 
tridentatus Dat- 
ta Gupta 


8.  Pseudoike- 
della sp. 


9.  Sluiterina 
flabellorhynchus 
Murina 


10. S. vitjazi Mu- 
tina 

11. Torbenwoiffia 
galatheae Zen- 
kevitch 


12. Vitjazema aleu- 
tica Zenke- 
vitch 

13. V. planirost- 
ris Murina 


Ta6smua 6 
Oxhypugy — Echiura 


xeno6 niu) rny6una, M 
KOTNOBH- 


Haxoxpenne riy6xe 6000 M 









a/c (aHcHO 
HaXxo%wKDe-_ 


Hui) { 





PacnpocrpsHeHne 
H8 Me€HbUINX Pry- 
6unax 


Cemetcrso Bonelliidae 


AnAL = 7246 

Ca 6065 

KoTn To 

AnAL = 7246 

KK 6090-8430 
Bonk 7584-7614. 
Bax B 7250-7290 
Mar P& 7970-8035 


Prox ly U 7440-7450 


Sp Y 6820-6850 


KK a4, 6475-9730 


Ano 6600-7370 
CSS 7200-7216 
7PomMAR 7460-7600 
nmpPR 5890-6000 
eam (O) 6740-6780 
®un PL. 9980-9990 ° 
SC 

mM Cxotua 5650-6070 
mpPpeR 6400 
AnAtu 6965-7000 
An Ad 6965-7000 
Kep 6660-8300 
anJhp 8560-8720 
An 4 7246-7286 
Oun P&P 9750 


»B” (1) 
»B” (1) 


"B" (1) 
"B" (5) 
"Bn (1) 
*Gal(1) 


"BY (1) 
*Br(L) 
"B” (1) 
"B" (6) 
»B? (2) 
AK” (1) 
"AK" (1) 


"AK (1) 
“AK” (1) 


"B" (1) 


"AK" (1) 
AK” (1 ) 


"B”(1) 
BR? (1) 
"Gal"”(3) 
"B”"(1) 


»B” Q ) 


"B" (1) 


2415 


520 


2906 


65 


5030 


4580 


4664 


t 


! 


REGiOW 
PattoH KK 


a Gcoma, 
u Ao 


Cc 


3 To, 
Ao 
(koTn 


OX 3en/M) 














Benkesny, 1958; / 
SeHxenu4y, Mypu- ol 
Ha, 1976 

To xeu Datta, 3 
Gupta, 1981 


Zenkevitch, 1966; 
Datta, Gupta, 1981 


Benses, Mupouos, 7 
1977a; My Hua, G 
1978* 

Senxenuy, 1964 / 


3enKepuy, 1958; / 
Bunorpapona, 1974; 5° 
BHHorpaosa H Op., S* 
1974; 3enxebny, 2 
Mypuua, 1976 


Wolff, 1976b, 1979; 
Datta, Gupta, 1977 


Benes, Mupouos, ¥ 
1977a; Mypuna,q 
1978a 

Buxorpagona x Ap.,6~ 
1974; Mypuua, 

1978a u nHdHOe coo6- 7 
wleHHe 


Mypuna, 19784 4 


Wolff, 1960; Zenke- 
vitch, 1966; Senke- 2 
BHY, MypuHa, 1976; 
Benses, Mupouos, ¥ 
1977a; Mypuua, 6 
1978a*; Datta, Gup- 
ta, 1981 


Senkepuy, 1958a / 


Benses, Muponos, ¥ 
1977a; Mypuua, & 
197824 
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Page 184 (end) 
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Key: 


. No. in order 
. Species 
. Finding below 6,000 m 
. Trench or trough 
. Depth, m 
. Research vessel (number of findings) 
. Dissemination at shallower depths 
. Minimum depth, m 
Region of encounter 
Source 


“Ss sga honoree 


Column 3 
1. Northeast trough 


Column 7 
1. Yucatan trough 
2. (trough) ZM 


Column 8 


. Zenkevitch 

. Zenkevitch, Murina 
The same 

Beliaev, Mironov 

. Viinogradova 
Murina 

. and personal report 
. Zenkevitch, Filatova 
. Murina 


WONDWARWNE 


Additionally, Echiura that have not been defined more precisely were found in the trenches: Al, 
6,965-7,000 m, B, st. 6085; Jap 6,700-7,540 m, RM st. E2 and B st. 7500, 7503; IB 7,305-8540 m, B st. 
3491 and 3514; BG 7,974-8,006 m, B st. 3663, 8 specimens juv.; in the ZM trough, 6,035 m, PrAI st. 
1173 [per: Sluter, 1912; Suyehiro et al., 1972; Beliaev, 1966b, 1972; Zenkevitch, Murina, 1976]. 

It is quite likely that in the Aleutian trench, in addition to the 5 species indicated in the table, there 
are another 2 genera of Protobonella that were found somewhat to the south of this trench at depths over 
5.5 km: P. nikitini Murina at depth 5,681-5740 m and P. zenkevitchi Murina at depth 5,595-5,660 m 
[Murina, 1976]. 

*The indication by Murina [1978a] of finding three species of Echiuria in the Mariana trench is 
inaccurate. In reality, the species of the genus Hamingia was found in the Palau trench, and 
Torbenwolffia galatheae and Vitjazema ultraabyssalis in the Yap trench. Additionally, a representative of 
the genus Vitjazema not defined to species level was found in the Philippine trench and not V. 
ultraabyssalis. 
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Ta6maua 6 (oKoHwaHHe) 


aa es eae ee eee 


14, V. ultraabys- KK 7210-9530 "B"(8) 3880 += To, Ho -—- Sexxesuy, 1958; | 
salis Zenke- HBIB 9715-9735 “B” (1) Senkesuy, Mypuna,2, 
vitch Sin ¥nep 7190-7250 "B’(L) 1976; Bensaes, Mu-y 


poxos, 1977a; My- 
puna, 1978a* G 


15. Vitjazema oun PLP goso-s400 = *B"(1) : Bruun, 1953, 1956b; 
Sp. Sp. un P“P'10150-10210 —"Gal"(1) Zenkevitch, 1966; 
Mep P 6200-6240 "AK"(1) Senxeswi, Ownia- § 
Tosa, 1971 


Kpome Toro, He ompepestenHHbie Totes SXHyPHAbI HehpeHbi B Kem068x: An, 6965-7000 M, '"'B”, ct. 6085; 

Anon, 6700-7540 m, "RM”, ct. E-2 « "B”, cr, 7500, 7503; HB, 7305—8540 mM, "B’’, cr. 3491 « 3514; 

Byr, 7974-8006 m, "B”, cr. 3663, 8 33, juv.; B Kota 3en M, 6035 M, "PrAl”, cr. 1173 (no: Sluiter, 

1912; Suyehiro et al., 1962; Bensen, 19666, 1972; 3emcenna, Mypune, 1976]. 

BecsMs sepoatuo, ato B AsteytcKOM xem06e oGuTaiot, KpomMe 5 BHfOS, YKa3aHHBIx B TaGutHue, ene 

2 supa pona Protobonellia, Hakpermbie HecKONbKO 1mHee 3TOTO wKem06a Ha rnyGuHax Gonee 5,5 KM: 

P, nikitini Murina — Ha rnyG6une 5681—5740 mu P. zenkevitchi Murina — na rnyGune 5595-5660 mM 

(Myprom, 1976] 

*YxazaHne MypuHod [19788] Ha HaxoxneHHe Tpex sHy0B 9xHypHa B MapratcKkom xeno6e HeTOTHO. 
B peittcrsutrensnocru Bug pons Hamingia usitgen Bs xenoG6e [Ianay,a Torbenwolffia galatheae H# Vit ja - 
zema ultraabyssalis — B »xemoG6e An. Kpome toro, » Sununmunckom xenoGe Haitgen He V. ultrasbys- 
salis, ampenctrasntens pona Vitjazema, He onpepeneHHbm fo BuDB, - 





 Ta6nmua 7 
Tlenaruyeckne BecnoHorHe pakooOpa3Hnie — Copepoda Calanoida, x3secrusie c rmy6uH Gonee 6000 m 
(no cOopam "BuTA3A”, npoReACHHBIM IMWIaHKTOHHBIMH CeTAMK® B Kypimo-KamuarcKom xenoG6e 
HB OAHOM Crrydae B ByretBHIIBCKOM xKe06e) 










Pacnpocrpavenne ua ray 6nnax 
Mexee 6000 m 


Jlosnl B ropu30H- 
Tax, OXBAaThIBa1- 
mmx riry6unp 6o- 
nee 6000 Mm 








h CemMefictsBo Aetideidae 


1. Aetideus sp.** 8500-—6000(1) - ; - Bponckua, 1955 | 
2.  Batheuchaeta anomala 7100—3860(6) 4000 (7 nopop ~ mMu- - KK Mapxacesa, 1981, 
Markhaseva 6912-960(1) HHMMaJIbHax HavasIbHat 1986a 


6540-3250(1)  TayOuna nopa 4032 m) 
7040-3000 (2) 


» 


6240— 2(1) J 
3. B.gurjanovae (Brods- 8500~-6000(13) 4000 (S nopop —mu- KK Bpogcxun, 1955; ! 
ky) 7100-3860 (8) HHMa@JIBHast Hayasib- Mapxacena, 1986a 


8100-1200(1) Had rmyOwua nopa 
7084-5880(1) 4000) 
7040-3000 (7) 

7200-5785 (1) 

6785 —4035 (3) 

6854-5952 (2) 

6138-5022 (4) 

6210-5130 (2) 

6240— 2(4) 

6246-0 (7) 











TABLE 7. PELAGIC COPEPODA CALANOIDA KNOWN FROM DEPTHS OVER 
6,000 m (from Vityaz collections made by plankton nets* in the Kuril-Kamchatka 
trench and in one case in the Bougainville trench) 
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Key: 

a. No. in order 

b. Species 

c. Catches in levels that cover depths over 6,000 m (number of specimens is in the parentheses) 
d. Dissemination at depths less than 6,000 m 

e. Minimum depth of catch, m 

f. Region of encounter 

g. Source 

h. Family 

i. 4,000 (7 catches, minimum initial depth of catch 4,032 m) 
j. 4,000 (5 catches, minimum initial depth of catch 4,000 m) 


Column 6 
1. Brodsky, Markhaseva 
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Page 185 (ContinuationO 
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Key: 

Column 4 

k. 4000 (4 catches, minimum initial depth of catch 4,000 m) 

1]. about 4,500 (2 catches: 4,969-4,045 and 5,200-4,170) 

m. surface 

n. about 4,500 (5 catches, minimum depth of catch 4,730) 

o. about 4,000 (2 catches: 4,950-3,940 and 5,950-2,830) 

p. 2,000 (7 catches, of them, only 1 at 2,00-1,500, the others no less than from 3,600 m) 


Column 6 

1. Markhaseva 
3. Brodsky 

4. The same 
5. Heptner 
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a a eee ae ee ee 


4. B. heptneri Mark- 


5. 


10. 


11. 


12. 


13. 


14. 


15. 
16. 


17. 


18. 


haseva 


B. peculiaris Mark- 
haseva 


B, tuberculata Mar- 
khaseva 
Pseudeuchaeta spi- 
nata Markhaseva 
Pseudeuchaeta 
sp.** 


Zenkevitchiella 
abyssalis Brodsky 


Calanus tonsus 
Brady 


Pareuchaeta plicata 
Heptner 


Pareuchaeta sp. 


Heterorhabdus com- 
pactus (Sars) 


Lucicutia ano- 
mala Brodsky 


L. biuncata Hept- 
ner 

L. cinerea Hept- 

ner 

L. curvifurcata Hept- 
ner 


L. ushakovi Brodsky 


‘ Ta6naua 7 (mpononxeHve) 


7100-3860 (1) 


6540-3250 (1) 
6240-7? (1) 


7040 —3000 (1) 
6210-5130 (1) 


8500-6000 (1) 


h 


4000 (4 nospa — MHHH- KK 
MayIbHast HavasibHa sa 

ry 6uHa 10Ba 

4000 m) 

Oxono 4500 g KK 
(2 nopa: 4969-4045 

nu 5200-4170) 


CemMeftictso Bathypontiidae ? 


8500-6000 (1) 


Cemefictso Calanidae 


8500-6000 (1) 


Cemefctso Euchaetidae 


7100 —3860 (2) 
6900-—3600(2) 
7390-1440 (2) 


8500-6000 (2) 


CemeuActTso 


8500-6000 (2) 
6920-5850 (1) 
6850-5960 (1) 


Tlopepxuocrb n No, 


Oxono 4500 (5 no- KK 
BOB ~ MHHMMaJIbHad 
HauasIbHad ry 6HHa 


h CemeAcTBO Lucicutiidae 


6850-5950 (1) 
6900-3600 (3) 
6930-4110 (1) 
6140-5020 (2) 
6210-5130 (1) 
6900-3600 (1) 


7100-3860 (1) 


7100-3860 (1) 
7100-3860 (1) 
7700-1500 (1) 
8150-0 (3) — 
nog B Byr 
7390-1140 (2) 
8500-6000 (1) 
6990-6000 (2) 
6850-5950 (6) 
7100-3860 (1) 
6930-4110 (3) 
6210-5130 (3) 
6140-5020 (4) 


nopa 4730) 
Heterorhabdidae Att 
100 Boe 
oKeaHbl 
Oc ANS 
2000 Apher 
Ac Ao, 
nc To 
3900-1900 KK 
3860-3470 ; KK 
(a) 
Oxono 4000 (2 nopa: KK 
4950-3940 u 5950- 


2830) 


ra) 
2000 (7 nopos, 43 HHxX KK 


nub 1 — 2000-1500, 
OcTasIbHhle He MeHee, 
uem c 3600 M) 


Mapxacesa, 1981, 


Mapxacesa, 1983, 


a 
Mapxacesa, 1986a 
Mapxacesa, 19866 


Bpogckun, 1955 


Tenrnep, 1986.5 
Bpogcknh, 19553 
Bpogckn, 195535 


Tenruep, 1971, 5 


Tenruep, 1971, 193, 


s 
Tenruep, 1971, 1986 


Bponcxui, 1955, 
Tenrnep, 1971,6 








Page 186 Continuation 
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Key: 


Column 4 
q. 4,000 (2 catches: 5,090-4,050 and 4,830-3,100 m) 
r. from 1,000 to 3,000 


Column 7 
6. Vyshkvartzeva 


Additionally, 15 species (Batheuchaeta lamellata Brodsky, 5 species of Pareuchaeta, 2 species of 
Valdiviella and 7 species fo Lucicutia, see: [Heptner, 1986; Markhaseva, 1986a]) were found in one or 
several catches made in the levels covering depths from ultra-abyssal to abyssal or bathyal, but the same 
species in even more numerous catches are known from depths less than 6,000 m. It is therefore more 
likely that in the catches taken in the ultra-abyssal depths, these Copepoda were caught at lower depths. 

* The two indicated depths (e.g., 8,500-6,000) designate the boundaries of the level seined by 
closing nets. 

** Tt follows from the remarks of K. A. Brodsky [1955] that the species noted by two asterisks are 
apparently new. 
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et eee ee ee eae 


4000 (2 eae 5090- KK 
4050 u 4830-3100 m) 


19. 


20. 


21. 


22. 


23. 


24, 


25. 


26. 


27. 


28. 


29. 
30. 


31. 


32. 


Lucicutia sp. 
*aurita ™ 


Metridia ochoten- 
sis Brodsky 
M. similis abyssa- 
lis Brodsky 


Xanthocalanus 
pavlovskii Brodsky 


Mimocalanus dis- 
tinctocephalus 
Brodsky 
Spinocalanus simi- 
lis profundalis 
Brodsky 


Parascaphocala- 

nus zenkevitchi 
Brodsky 

Puchinia obtusa Vyshk- 
vartzeva (= Scolecithri- 
cidae gen. sp., Koneto- 
aur — IV**) 


Scaphocalanus acutocor- 


nis Vyshkvartzeva 
S. bogorovi Brod- 
sky 


Scaphocalanus 
sp.** ° 
Scolecithrix bir- 
steini f. major 
Brodsky 

S. birsteini f. mi- 
nor Brodsky 
Scalecithrici-- 
dae gen. sp.** 


Ta6mnua 7 (oKoHWaHHe) 


6140-5020 (1) 


CemeftictBo Metridiidae 
8500-6000 (1) 50 


8500-6000 (37) - 


Cemetitctso Phaennidae 
8500 —6000 (2) - 


Cemettctso Spinocalanidae 
8500-6000 (1) 1000 


8500-6000 (64) — 


Cemettctso Scolocithricidae 


8500-6000(97)  —- 


8000-6500 (i) 


6551-4295 (1) = 
F 


8500-6000 (i) Or 1000 m0 3000 


8500-6000 (1) = 


8500-6000 (1) 7 


. 8500-6000 (1) - 


8500-6000 (1) or 


c To 


c-3 To 


IN 
Ao, Ho 


Ss 
Tenruep, 1986 


3 
Bponckuit, 1955 


To xe 7 


” 


3 
Bponckun, 1955 


6 


Banuxsapuesa, 


1989; Bpoacknii,3 


1955 
o 

Banuksapuesa, 1987 

3 
BpogcKun, 1955; 
Grice, Hulsemann, 
1965, 1967 
Bpogcknit, 1955’ 


To xe 7 


” 


Kpome roro, 15 supos (Batheuchaeta lamellata Brodsky, 5 sugos Pareuchaeta, 2 supa Valdiviella “7 su- 
nos Lucicutia — em.: [Tentuep, 1986; Mapxacena, 1986a]) BcTpeteHbI B ODOM WIH HECKOMbKHX JI0- 
BAX, MPOBeeHHEIX B TOPH3ZOHTAaX, OXBSTHIBsIOWNX My Gunbil OT ymETpaaGuccanu po aGuccanm Hin GaTHann, 
HO Te xe BHOBI H MO Gonee MHOFOUHCICHHBIM y7loBaM H3BeCTHbI c rnyGuH MeHee 6000 Mo. IlozTomy 
HaHGomee BeEpOATHO, UTO MPH NOBSX, OXBATHIBSIOLUHX HM YbTpaaGuccabuble TIyOuHbl, pauKu ITHX BH- 
os 6BUIK NOMMaHDbI Ha MeHBUMX ry 6uHax, 


*Iipe yKa3aHHbie rmyOuHb: (Hanp., 8500-6000) oGo3Hauaior rpsHHubI TrOopH30HTa, OGNOBMeHHOTO 3a- 
MbIK SIOWIMMHCA CeTAHMH, 
**H3 sameyvannua K.A. Bpogexoro [1955] cmenyetT, YO BHOBI, OTMeteHHbDIC FBYMA 3Be320"UKaMH, 


nNO-BHAHMOMY, HOBBIe. 
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TABLE 8. CIRRIPEDIA 
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Key: 

. No. in order 

. Species 

. Finding below 6,000 m 

. Trench or trough 

Depth, m 

. Research vessel (number of findings) 
. Dissemination at shalower depths 
. Minimum depth, m 

. Region of encounter 

. Source 

. Family 


—oe = or gg rh oO ao op 


Column d 
1. Northwest trough 


Column j 

1. Zevina 

2. Tarasov, Zevina 
3. The same 


TABLE 9. OSTRACODA 
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Key: 


cro ooo hoeao gp 


. No. in order 

. Species 

. Finding below 6,000 m 
. Trench or trough 


Depth, m 


. Research vessel (number of findings) 
. Dissemination at shallower depths 
. Minimum depth, h 


Region of encounter 


. Source 
. Benthic 
. Family 


Column 8 


1. 
z 
3% 


Beliaev (Rudjakov) 
Beliaev, Mironov 
The same 


4. Schornikov 
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1. Amigdoscalpellum C-3 Korn 6096 "B" (1) 818 Ao, im 3epnna, 1970, 1977, # 
vitreum (Hoek) To To, AN 1981 
2. Annandaleum japoni- KK a4 p 6675~6860 °B'’(2) 805 To, Ho XA Tapacos, 3esuHa, 2 
cum (Hoek) Sinow 6156-6380 °B’(2) 1957;3epuna, 1977, 7 
Poxw®¥ 46810 "B"(1) 1981 
C-3 xotn | 6096 “B"(L) 
To 
3. Meroscalpellum ultra- Pron 4 6660-6670 ”B’(1) - - 3esuna, 1977, 1981 / 
abyssicolum (Zevina) PERG 
4. Neoscalpellum eltani- Nep P 6040 "AK"(1) 5020 y Nepy Zevina, 1972; 
nae Newman et Ross Bepnna, 1981, 1982 ¢ 
(= Scaipelium pro- 
fundale Zevina) 
5. Planoscalpellum he- ep P 6040 "AK"(1) 2798 To Zevina, 1972; 
xagonum (Hoek) zea =: Sepuna, 1981 / 
6. Trianguloscalpellum KK 6090-6135 "B"(1) 1507 Ao, Ho, 3epuna, 1970, 1981 4 
regium (W. Thomson) To 
7. Weltnerium speculum m Ckotua 5650-6070 "AK"(1) 4664 1 Ao Sesuna, 1975, 1981 7 
(Zevina) Ss : 
8. Arcoscalpellinae sp.1 MBI. 6770-6850 ”B"(1) 3esnna, 1977 ¢ 
juy. Zevina 
9. Arcoscalpellinae sp.2 oun P LP 5420-7880 "B”() Toxe 3 
juv. Zevina 
10. Scalpelium sp. Kep 6620~7000 "Gal’(3) Bruun, 1955; Wolff, 1960 
Ta6nuya 9 








o 












Ta6nnua 8 


Yoouorue paxooGpasnpie — Cirripedia 


Haxommenne rny6xe 6000 Mm 


GQ 


w*er06 HH | rny6nHa, 
KOTNOBH- 


M 
Ha a e 







Pacnpocrpanenne g 
Ha M¢HbUWAX ry GuHax 








gL CemeActsao Scalpellidae 


Paxyukosble pakoo6pa3npie — Ostracoda 


 lowtnre* 
RC MScitay ies Bairdiidae 
Bairdiidae sp. n. Byr 6920-7657 "B"(1) 
Rudjakov PL 
Bairdia sp. Nan 7000-7170 8="B” (1) 


Bythocypris sp. 
Retibythere (Bat- 
hybythere) sca- 
berrima (Brady) 


& emei#ctso Bythocyprididae 


dunP UP 6290-6330 
TIP PR, 7950-8100 


"BY(1) 


"AK"(1) 481 





paHon 
BCTpeuae- 


Pacnpoctpanenne ra 
MeHBUHX rny6GuHax 










Hctrownnk 











3 


- Benaes, 19666 | 
(PyaaKkos) 
Benxes, Muponos, & 
1977a 
(WopHuKos) 4 


La To xe 3 
Ao,Ho,To WopsuKos, 1987 ¥ 
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Page 188 Continuation 


Key: 
Column 3 
1. Northwest trough 


Column 8 

2. Beliaev, Mironov 
4. Schornikov 

5. Rudjakov 


Additionally, from the Kermadec trench (Gal, st. 654) a new genus of benthic Ostracoda 
Hadacypridina and species H. bruuni Poulsen were described [Poulsen, 1962]. The initial description 
indicated the depth of its finding as 6,000 m. But according to the refined list of stations of the Galathea 
expedition [Bruun, 1958], the depth of this catch was lower, 5,850-5,900 m. It is quite likely, however, 
that this species dwells in the Kermadec trench even below 6,000 m. Three specimens of Ostracoda not 
defined more closely were found in a bottom drag sample from the Aleutian trench from depth 7,298 m 
{Jumars, Hessler, 1976]. 


Column 4 
m. Pelagic 
n. and the same catches as for No. 12 


Column 7 
n. (regions of trenches KK, M, Kep) 


Column 8 
6. Chavtur 
280 


*Depths of catches are given by bottom grab or benthic trawl. 
**Levels of catches by plankton nets are given. 
***Pacific Ocean forms possibly belong to a special subspecies [Rudjakov, 1962]. 
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Ta6naua 9 (oKoHuaHHe) 


ae Fa a ie 


5. Zabythocypris chi- Cs Kotn 6065 “B™(1) - Woptukos, 1980 4 
nukensis Schorni- To 
koy iN 
6. Z. helicina Mad- Tlep P 5986-6134 "AB™(1) 1335 B To, Ao Maddocks, 1969 
docks (MexcukaH- 
CKHft 3ay1HB) 


CemeActso Cytheridae GarF oe MEKico 


Krithe setosa Ru- 
djakov 


Actinocyteris sp. 


sis ¥ 


6487 


"B’(L) 


AL CemeftcrBo Myodocopidae 
OunP, 6290-6330 


"B”(L) 


Pynakos, 1961 5S 


Benses, Mupo- 2 
Hos, 1977a (Llop- 
HHKOB) - 4 


Kpome toro, 43 «xeno6a Kepmanek ("Gal”, cr. 654) Gem onncax (Poulsen, 1962] Hosant mMoHOTHNH- 
geCKHA pOk MONHBIX Ocrpskog Hadacypridina 4 sug H. bruuni Poulsen. B neppoomucannu yka3ena rny6u- 


Ha ero HaxoxmmennA 6000 m. Ho no yTouHeHHOMy CNHCKy cTaHunh 


_ skcnemammn na "Tanatee’’ (Bruun, 


1958], rny6uHa 3Toro nopa Sema Menpume — 5850—5900 mM. BechmMa BepOATHO, ODHAKO, YTO 3TOT BHO 
oGuraer B «xeno6e Kepmanek u rny6«xe 6000 M. Tp 9K3eMIDIApa He ONpenencHHE GnixKe OcTpaKkoX 
coael HafifeHbl B WHOYepnatensHom mpoGe u3 AneytcKoro «xeno6a c rnyG6uHb! 7298 m [Jumars, Hessler, . 
1976]. 


10. 


ll. 


12. 


13. 


Archiconchoecia 
maculata Chavtur 
Archiconchoecia 
sp.n. Rudjakov 
Bathyconchoeca 
pauluk pacifica 
Chavtur 


Metaconchoecia 
abyssalis (Rudja- 
kov) 


Paraconchoecia ma- 
millata (MUl- 
ler)*** 


14, P. vitjazi (Rudja- 
kov) 


KK 


Map 


Nenarnyeckue** M 
Cemefitctso Halocypridae 


9500-7280 


8000-4400 


ByrBG 8200-6700 


KK 


KK 


9500-7280 
7700-6400 
7450-6470 
7320-6100 
7130-6120 
6600-5400 
8500-6000 
8050-6800 
7700-6400 
7450-6470 
7320-6100 
7130-6120 
8000-4200 
6600 -5400 


Map MY 8000~4400 


Byr B 
Kep 
KK 


KK 


& 6200-4200 
8000-6200 
8500-6000 
7700 ~6400 
7450-6470 
7320-6100 
7130-6120 
8000-4200 
6600-5400 
9500-7280 


"B"(1) 


"B’(L) 
"Br (1) 
“B" (6) 


"B” (8) 


"B”(1) 
"B” (1) 
"BN (1) 
"B"(7) 


4400-2500 Map M 


3000 


760-514 
(o6bIyHO 


ry 6xe 4] 


2000 m) 


"B"(9) 4000 


n 
To (pafto- 
Hbl KeNO- 
Gos KK, 
Map, Kep) 


Iw 
Ao, Ho, To 


KK 


Yastyp, 19776 


Benses, 1976 / 
(Pyaaxos) S” 
Yastyp, 1977 


Pyaaxos, 1962; © $7 
Benses, 1976 ¢ 

(Py aaKos) ; 

Yastyp, 1977 @ 


Pyoxkos, 1962; , S 
Yasryp, 1977 G 


To xe +3 


H Te oKe IOBLI, 
nh uTo H aia NP12) 


*IIpHBenens rnyO6xHb! NOBOB THOuepNateieM AH DOHHBIM TpaioMm. 
“*[IpHBeAeHbI FOPHIOHTH! NOBOB M1aHKTOHHSIMH CETAMH, 
***THxooKecaHCKad tOpMa, BOIMOXHO, OTHOCHTCR K OcoGomy nogzsuny { PynaKos, 1962]. 
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TABLE 10. MYSIDACEA (BOTTOM-DWELLING SPECIES) 


282 


Key: 


. No. in order 

Species 

. Finding below 6,000 m 

. Trench 

. Depth, m 

. Research vessel (number of findings) 
. Dissemination at shallower depths 
. Minimum depth 

. Region of encounter 

. Source 

Family 


- Sm Soa moana oP 


Column j 

1. Birstein, Tchindonova, defined by Ya. I. Birstein 
2. Determination of Yu. G. Tchindonova 

3. The same 

4. Tchindonova 


Additionally, 1 specimen of a new species Michthyops sp.n. (or a close new species) was found in 
the Kuril-Kamchatka trench in a catch by a plankton net from depth about 8,000 m to the surface (Vityaz, 
st. 3176). The dwelling of this species "judging from the stomach contents, despite the bait in the open 
trap, is linked more to the bottom than to the pelagia [Tchindonova, 1981, st. 28]. The indication in the 
cited work for the finding of this Crustacean in the Ryukyu trench is erroneous. 

* The genus Birsteiniamysis was isolated by Tchindonova [1981] from the genus Boreomysis and 
includes 3 species that were previously included in this genus (B. inermis, B. scyphops and B. caeca), as 
well as several, apparently, new species. However, the diagnosis of the new species has not yet been 
published, and its name still remains nomen nudum. 

**Mysidacea from the Palau trench (Vityaz, st. 7289) was predefined by Yu. G. Tchindonova as 
Hansenomysis sp. (see: [Beliaev, Mironov, 1977a, p. 13). 


283 








- 


10. 


11. 


12, 


. Amblyops KK 


magna Birst. 
et Tchindo- 
nova Yre 

. Amblyops An 
sp.n. 1 Bar B 
Tchindonova 

. Amblyops Wc Ss 
sp.n. 2 
Tchindonova voc 

. Amblyops Bonk 
sp.n. 3 
Tchindonova An ¥ AG 

. Amblyops Anon 
sp.n. (2) Jane 
Tchindonova 

. Birsteiniamysis* OC SS 
sp.n. (7) 
Tchindonova 

. Birsteiniamysis .:-Xnopr 
sp. n.(?) 
Tchindonova. 
Mysimenzies ep P 
hadalis 
B&cescu 

. Mysimenzies Tan PL 
sp.n. 1 
Tchindonova 
Mysimenzies Pay 
sp.n. 2 
Tchindonova 
Paramblyops An AL 
Sp.n.. Anyae 
Tchindonova 
Mysidacea Nan pl 
Sp.sp. HB NB 

Byr BG 
HT NW 


6435-7230 


7190-8720 
7335-7340 


71200-7216 


6780-6785 


7230-7280 


7190 


7200~7216 


6200-6230 


6146-6354 


7970-8035 


7440-7450 


7246 


7190-8720 


8021-8042 
8258-8266 
71847-8662 
6758-6776 


Rcemencrso Mysidae 


Ta6xnua 10 
Muauapr — Mysidacea (mpaqoHtbre BABI) 


”»B (2) 


”B”(2) Be 


"B"(1) - 


"AK"(1) = 5465 


"BB" (1) 
oe 

BY qd) eu 
ca 
DA 
"JIM" (1) 
“AB” (1) wae 
sane 2 
secs - 
"B (1) - 


"BY (3) 


"SpFB"(1-0){ 
“SpFB"(1 —0) 
"SpFB"(1—0) 
“SpFB"(1- © 


- Bupurretu, Unngo- / 
Hosa, 1958; onpe- 
nenenne 4.A. Bup- 

: wirefHa 
oe Onpenenente 2 
- 10.1. Unnnonopoh 


SC 

mCkotua Toxe 3 
SC 

M CKOTHA ” 


To Eis He Soury 
K ie oT ZEW LANA 
Hoxsoft 
SenaHyaHH 
- Bacescu, 1971 


- Unngouosa, 1981** 
- Onpenenerne 2 
10.T. Uxnonosonh 


- Unngoxosa, 1981 ¥ 


Lemche et al., 1976 


Kpome roro, 1 33. Hosoro suma Michthyops sp.n. (wot G6ru3Koro Honoro pona) G61in o6napyxeH 
3s Kypuno-Kamuatckom xeno6e B ynoBe MmiaHKTOHHOM cersio c rny6nHB! or 8000 mM no noBepxHOCTH 
"cya MO comepxKHMOMYy %XKeNyoOKa, HECMOTPA HE NOHMKY 

B CKBO3HOM nose, Gomme CBA3aHO C ZHOM, Jem Cc nenarnambio” (Unezonoss, 1981, c. 28 |. Yxasanne B 

UATHPOBaHHON paGorTe Ha HaxompeHHe STOrO parka B weNI0G6e Piokio OmmMGo UO. 

* Pon Birsteiniamysis Tchindonova [Umzonosa, 1981) ssrmenen 43 poza Boreomysis u sxmouser 3 BH- 
Ma, patee BxogmBune B 3TOT pom (B. inermis, B. scyphops m B. caeca), a TAIOKe HecKOKO, NOBUHMO- 
MY, HOBBIX BHGZOB. OnAsko MMSrHO3 HOBOrO pona ene He OnyOmnkoBaH, H CTO MAIBAHHE MOKA OCTBETCA 
nomen nudum. 

**Musnaa H3 xemo6a Tlanay ("Burass”, ct. 7289) Gsina mpenpaputTembuo onpenerrena 10.1. Unnnornoson 
Kak Hansenomysis sp. (cm.: [Bennes, Muponos, 19778, c. 13]). 


("Buta3p}’ cr, 3176). 


OGwranne 3Toro BHA, 
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TABLE 11. CUMACEA 


284 


Key: 


a. No. in order 

b. Species 

c. Finding below 6,000 m 

d. Trench or trough 

e. Depth, m 

f. Research vessel (number of findings) 
g. Dissemination at shallower depths 
h. Minimum depth, m 

i. Region of encounter 

j. Source 

k. Northeast trench 


C 
1 
2. The same 

3. Beliaev (definition of N. B. Lomakina) 
4. Vinogradova et al. 

5. Beliaev, Mironov 


* This Crustacean was previously noted [Bruun, 1953b, 1955; Wolff, 1960] under the name Diastylis sp. 
and under the name Makrokylindrus sp.n. [Bacescu, 1962]. 
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TaSmma 11 
Kymospie paxooGpasmie — Cumacea 













Pacrrpocrpanenne 
Ha MeHBUIMX ry: 






Haxomneimme riry6xe 6000 Mm 








RE AR cemeftictao Bodotriidae 





t 
Jlomakuna, 1969 















PEER AES RRR Peete Si TE ST a tee: 






1. Bathycuma sp.n. Byr 6920-7657 "B”(1) 
Lomakina 

2. Vaunthompsonia KK 6475-6571 "B” (1) - - To xe 2% 

’ aff. cristata Bate 

{ aa y he emettctso Dyastilidae 
Es | 3. MakrokYlindrus hada- AB 7160 "Gal”(1) 2 — Jones, 1969* 
i \ lis. Jones TAP 
f 4. Mi hystrix Gamé Simon = 6380-6450 "HM"(1) — - Gam6, 1985 
; \ 5. Makrokylindrus sp.n. Cak 6065 BY” (1) - - Jlomaxwia, 1969 / 
3 Lomakina KOTA 


: To 
ee re Lampropidae 





3 
Benses, 19666 (onpen 









6. Lamprops sp.n. ss¥Y 6820-6850 "B(1) = es 

rd Lomakina neue H.B. JIomaxunot 
i 7. Paralamprops sp.n, Cak 6065 BY” (1) - ~ Jlomaxwna, 1969 / 
| Lomakina KOTH 






To tL 


Cemeficrso Leuconidae 








8. Leucon aff. tenui- Cak 6065 ™B" (1) - ~ Tone & 
1: rostris Sars KOTI 
To 
9. Leucon sp.n, An AL 7246 BY” (1) ~ - ” 
Lomakina 





: 4, eMefActTBo Nannastacidae 
10. Campylaspis sp.n. Cak 6065 "BY" (1) - - 


” 

















Lomakina KOTI 
To 
11. Cumacea sp.sp. MBIB 6770-6890 "B’(1) Menzies et al., 1959; 
BdneC 6330 ™B” (1) Benaen, 19666; Bu- 
Map M 6580-6650 ”B”(1) Horpagosa H Op., 
Man PL. 8021-8042 "SpFB” 1974; Lemche et al., 
(1-9) P 1976; Benses, Mupo- 
HB AB 7875-7921 "SpFB” Hos, 1977a 
(1-0) P 






Byr 8g 7984-8006 B"(1) 
HT “yo 6758-6776 =” SpFB” 

(1-0) P 
NepP 6324-6328 Vema” (1) 
WC $$ 6766~7216 ”AK"(2) 
mMCko- 5650-6070 "AK"(1) 
Ta SC 


* Panee stot pavek Gaur ormeyer (Bruun, 1953b, 1955; Wolff, 1960] nom Haspanmem Diastylis sp.u mon 
Hagzpannem Makrokylindrus sp.n. [BAcescu, 1963]. 
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TABLE 191. TANAIDACEA 


286 


Key: 


1. 


Ao og ho ao Tp 


. No. in order 

. Species 

. Finding below 6,000 m 
. Trench or trough 


Depth, m 
Research vessel (number of findings) 


. Dissemination at shallower depths 
. Minimum depth, m 


Region of encounter 
Source 


. Suborder 


Family 


Column 3 


1. 


Northeast trough 


Column 8 


i: 


Kudinova-Pasternak 


2. Pasternak 


3. 


personal report 


287 











10. 


12. 


13, 


Apseudes galatheae 
Wolff 


A. zenkevitchi Kud.— 
Pastern. 


Apseudidae gen.sp. 


Gigantapseudes adac- 
tylus Kud,—Pastern. 


Herpotanais kirkegaar- 
di Wolff 

Neotanais americanus 
Beddard 


N. armiger Wolff 


N. hadalis Wolff 


N. insignis Kud.— 
Pastern. 

N. kurchatovi Kud,— 
Pastern.* 

N. serratispinosus 
(Norm. et Stebbing) 


N, tuberculatus 
Kud.—Pastern. 


Neotanais sp. A 


Ta6nuua 12 


OTpay KneusHeHocHple ocnHKH — Tanaidacea 


k Togotpay Apseudomorpha 


Bf CemeHkctTso Apseudidae 
6660-6770 "Gal’(1) 


Kep 


? 


C-8 Kot 6065 


To 


Be 
Byr 


6920-7657 


~B” (1) 


»B” qd) 


2320 


1067 


CemeHttcrso Gigantapseudidae 


“pip 


6290-7880 


»B? (2) 


Tlogorpag Neotanaidomorpha 
Cemetctso Neotanaidae 


Kep 
wp raA 


Tlep P 


Kep 
Byr BG 


np pe 
Map 
oc $F 


Kep 
Byr B& 


An 4b 


KK 
np PA 


sae 


Anon 


6960-7000 


6770-6850 


5986—6134 


6960-8300 
6920-7657 
8330 

8215-8225 
7200—7934 
6960-8300 
6920-7657 
6520 

7265-7295 
6800-7030 


6380-7460 


»Gal’(1) 
iB” (1) 
”Vema” 
qd) 
”Gal’’(2) 
»B” q) 
»AK” (1) 
»B” qd) 
»AK” (2) 


Gal” (2) 
»B” qi) 


“»B” qd) 


"B(1) 


"AK” ql) > 


-HM” (2) 





513 


600 


Pacmpoctpanenue 
Ha MeHBILMX riy6nHax 


patton 
BcTpeywsemoc- 


ANT 
Akt (To) 


N i 
c To, Kapx6- 
ckoe M 


if 
c Ao,€ To, 


AHT Ay” 


U 
Yao (Ka- 
pu6ckoe Mm), 


e® To 
4707 (3 Ao 


4116 


% a0, 2To 
(4895 ) 


( 
g To, Ao (Ka- 
pu6ckoe mM) 











Ycrowimk 


Wolff, 1956b; Kynu- / 
Hopa-llactepHak, 
Tlacrepyax, 1981 2 
Kynuuosa-llactep- 


‘Hak, 1966, 


1973; 


Kynunosa-Ilactep- / 


1978 


Hak, IlactepHax, 2 


Kymywnosa-Iactep- / 
Hak, W4HOe CO06- 3 


meHHe 


Kynunosa-Ilactep- / 


Hak, 1978 


Wolff, 1956b 


Kyguuosa-llactep- / 


Hak, 1977; 
ner, 1975 


Gardi- 


Gardiner, 1975 


Wolff, 1956b; Kudi- 
nova-Pasternak, 1965; 
Kynuxosa-Ilactep- | 
Hak, TlacTepHak, o. 


1978 


Kynuxosa-lactep- / 


Hak, 1977 


Kynwuose-Ilactep- / 


Hak, 19756 


Wolff, 1956b; Kudi- 
nova-Pasternak, 1965; 
KynuHosa-llactep- / 


Hak, 1970, 


1973 


KyauHosa-lactep- 2 


Hak, 1976; 


Kyan-. 


Hopa-TlactepHak, 
NactepHax, 1978 2 


Shin, 1984 


1 ghee reece RS eR) meee een ree ee 
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Page 192 Continuation 


Column 3 
1. Northeast trough 


Column 7 
1. Caribbean Sea 
2. Sulawesi 


Column 8 
4. The same 
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Ta6nuua 12 (mponomxenne) 


oe ee Ee ee ee ee 


ae: 
14. Neotanais sp.B ion 6380 “HM"(1) — : Toxe & 
15. Neotanais sp. HT ANH 6680-6830 "B"(1)  — - Kynunopa-Tlactep- 
: Hak, 1966, 1970** 
16. Neotanais (?) - HBNB 7875-7921 *SpFB” Lemche et al., 1976 


H 4 (1-0) p 
f emeictTso Paratanaidae 


17. Arthrura andriashevi C-s Kotn 6065 "BY(1) 4000 cTo Kudinova-Paster- 
Kud.-Pastern. To gpp nak, 1967 | 

18. Heterotanoides ornatus Anox 7370 "BY(1) - Kynuuosa-llactep- / 
Kud.-Pastern. Hak, 1976 


cen ettctsBo Pseudotanaidae Arce 
19. Cryptocopoides arcti: HBZ B 6770-6850 ”B” (1) 18 Apk, "Ao, Kyzunosa-llactep- / 





ca (Hansen) Nc To, AntTAWTuHaK, 1977 
20. Pseudotanaisaffins HUBZB 6770-6890 "B"(1) 116 Apx Ar Kynunosa-Tactep- / 
Hansen : Hak, 1977 
21. P. nordenskioldi HBIB 6770-6890 "B’(1) 497 S10 Ao, m Cyna- To xe ¥ 
Sieg Ban B 7335-7430 ”B”(1) Becu (5700) 
22. P. vitjazi Kud.-Pastern. AnonT#?7370 ”B’ (1) 4260 Mc To Kynutona-Tlactep- / 
C-pxotn 6065 »B’(1) Hak, 1966, 1973 
: To 
23. Pseudotanais sp. KK 6675-6710 ”B”(1) Kynunosa-lactep- / | 
Hak, 1970 | 


CemeficTsBo Tanaidae 
24. Protanais birsteini KK 6090-6135 ”B”(1) - - To xe 
(Kud.-Pastern.) le 
Nogotpag Tanaidomorpha 
XK emMeficTBo Agathotanaidae / 
25. Paragathonais typi- HBIB 6770-6890 ”B”(2) 3659 Kapu6cKkoe m, KymwHosa-Hlactep- / 
cus Lang a.MCynapecn Hax, 1977 
(5700) 


Cemefcrso Anarthruridae 


26. Anarthruropsis KK 71795-8015 ”B’(1) - - Kynuuosa-llactep- / H 
langi Kud.-Pastern. Hak, 1976 
CemMefttctso Leptognathiidae 
27. Colletea cylindrata KK 6090-6710 ”B”’(2) 92 Ac Ao, ¢To Kynunopa-Ilactep- / 
(G.O. Sars) (3350 m) Hak, 1970, 1973 
28. C.minima (Hansen) WMBLB 6770-6890 ”B” (1) 1905 ac Ao Kyguuosa-llactep-/ 
Hak, 1977 
29. Leptognathia angusto- Pom R 6330-7500 "AK"(2) — - Kygunosa-Ilactep-/ 
cephala Kud.-Pastern. Ake an Hak, 1975a 
30. L. armata Hansen An@é 6520 ~B"(1) 530 Apxt,c Ao, Kynutosa-Factep-/ 
Byr&G 7974-8006 ”B”(1) ne T Mises M) Hak, 1970, 1973, 
10C SS 6052-6150 ”AK’ (1) 3 4260-— 19756, 1986; 
5025 m) Kudinova-Paster- 
nak, 1965 
31. L. birsteini Kud.- Byr 86 6920-7657 ”B”(1) 4895 8T0 Kudinova-Paster- i 
Pastern.  C-aKotn 6065 »B"(1) nak, 1965; Kynu- 
To : Hosa-IlacTepHak, 


1966, 1970 


Page 193 Continuation 


289 


Key: 

Column 3 

1. Northeast trough 
2. Northwest trough 


Column 7 
3. Sargasso Sea 


290 


Ta6mmua 12 (mpomomKeHue) 


os ae eee Rea a ee 


32. L. breviremis 
(Lilljeb.)? 
33. L. caudata Kud.- 
Pastern. 
34. L. dentifera 
G.O. Sars 
35. L. dissimilis Lang 


36. L. elegans Kud.- 
Pastern. 
37. L. gracilis (Kréyer) 


38. L.greveae Kud.- 
Pastern. 

39. L. langi Kud.-Pas- 
tern, 

40. L. longiremis 
Lilljeb. 


41. L. longiremis 
Lilljeb (?) 

42. L. microcephala 
Kud.-Pastern, 

43. L. parabranchiata 
Kud.-Pastern, 

44, L. paraforcifera Lang 


45. L. robusta Kud.- 
Pastern, 

46. L. tuberculata Han- 
sen 

47. Leptognathia sp. 


48. Libanus (7) longicep- 
halus Kud.-Pastern. 

49. Typhlotanais angula- 
tis Kud.-Pastern. 

50. T. compactus Kud.- 
Pastern, 


51. T. elegans Kud.- 


Pastern. 


52. T. grandis Hansen 


13.3ax.1380 


KK 7265— 
BG 7295*** 
Byr. 7974-8006 

KK 6225 
mpPR 5890-6000 
Byr BG 7974-8006 
KK 6675-6710 
sind”? 7370 
WC sg 6052-7218 


KK 8185—8400 
KK 6675-6710 


WB ZR 6770-6890 
Anag 6520 


Oun PLP 6290-6850 
Aw y 6433-6475 
Kep 8928-9174 


yore 


Bonk 6330 


Man?“ 7000-7170 
6052-6150 
6770-6850 
C3 orn 6051 

To 


KK 8700— 
7000* ***** 
vBIS 6770-6890 


C-nKoTN 6065 

To 

KK 4 6090-6135 
C-nKotn 6065 


6330 
WBL®, 6770-6850 
C-3 koTn 6065 

To 

KK 6090-6135 


»RY (1) 
»B” (1) 
»p (1) 


~AK” q) 


”B”’ (1) 
”B’’ (1) 
»B” (1) 
»~AK” (2) 
Be 3 he (1) 
”B” (1) 


»B” (2) 
»B” (1) 


»B” (2) 
»B»? (1) 
BR 
(1)***** 
"B” (1) 
»BY (1) 
"AK" (1) 
»R? (1) 
»B» (1) 
»B” (1) 
»B” (1) 
iB” (1) 


»B q) 
»B» (1) 


»B” (1) 
»B» (1) 
»B" (1) 


»B” (1) 


fro, Oo 
(4895 m) 
CapraccoS 
BOM 


a 
9-443 10,24 


4800 


2600 


1264 


ou 5 iT, 
wu) 3 Ho (3923— 
4957 m) 


ou 
3 Ho 


3 Ao, 


KynHHosa-Ilactep- 
Hak, 1970 
Kudinova-Paster- 
nak, 1965 
Kynunosa-llactep- 
Hak, 1970 

Lang, 1972; Kynu- 
Hosa-IlactepHak, 
TlactepHax, 1978**** 2, 
Kudinova-Pasternak, 
1965 
Kynunosa-Ilactep- / 
Hak, 1970, 1973, 
19756, 1976, 1986 


Kynuvosa-Mactep-! 
Hax, 1976 
Kynuuopa-lactep- | 
Hak, 1970 
Kynwiopa-Iactep- / 
Hak, 1973, 1976, 
1977, 1978, 1986 


Kynynosa-llactep- | 
Hak, 1972 
Kynunosa-Ilactep- J 
Hak, 1977 
Kynunona-Mactep- / 
Hak, 1977 
Kynwoza-Tlactep- 4 
Hak, 19756 
Kyntopa-Iactep-/ 


nc To (4945m) Hax, 1977, 1978 
2143 Nc Ao, ETo 


(4895 m) 


PAG To 
(4895— 
5240 m) 


Kynwnosa-Iactep-/ 
Hak, 1966, 1970 
Kynunona-Ilactep- / 
Hak, 1970 
Kynunosa-Iactep- / 
Hak, 1977 
Kynutosa-Mactep- / 
Hak, 1966, 1969 
Kynunosa-Ilacrep- 
Hak, 1966, 1970, 
1973 
Kynuiopa-Mactep-! 
Hak, 1977 


Kynutiona-Iactep-/ 
Hak, 1970*#eeeee 
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Page 194 Continuation 


Key: 
Column 3 
3. Central Pacific Ocean trough 


*Indicated for the first time under the name N. antarticus (nomen nudum) [Vinogradova et al., 
1974]. 

**In the 1970 publication (p. 348), Kudinova-Pasternak notes that this species is close to N. 
tuberculatus. 

***1 specimen was found in the intestine of an Ascidia caught at this depth; it differs in a number 
of signs from L. breviremia that is disseminated at depths from 37 to 3,422 m in the North Atlantic. 

****The depth of 8,300 m indicated for this species is erroneous. 

*****K udinova-Pasternak [1972] notes that all the Crustacea from the Kermadec trench (9 
females) are distinguished by a number of signs from the Atlantic representatives of this species that 
dwell at depths from 120 to 475 m. 

******The only male of this species was taken by a closing plankton net during a catch in the 
level 8,700-7,000 m. At the beginning of the catch, the net was located at 50-100 m above the bottom. 
This specimen could not be classified with any of the previously described species. 

*##****K dinova-Pasternak notes that all the individuals in this species that were found in the 
Pacific Ocean are distinguished by the same feature from those described by Hansen from depth 1,264 m 
from the Atlantic Ocean. 
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Key: 


rAS So ho Ano eh 


No. in order 


. Species 
. Finding below 6,000 m 
. Trench or trough 


Depth, m 


. Research vessel (number of findings) 
. Dissemination at shallower depths 
. Minimum depth, m 


Region of encounter 
Source 


. Suborder 


Family 


Column 3 


1. 


Northeast trough 


Column 8 


1. 


Beliaev 


TABLE 13. ISOPODA 
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PA aw ges te 


4 pee cetr aun, 


er aR 








Ta6muua 12 (oKotuaHHe) 


25 aE RES ee ee ee ee 
/ 


53. T. kussakini Kud.- KK 6090-6135 "B"(1) 2920 Kapn6cxoe m Kynutopa-Ilactep- / 
Pastern. ; Hak, 1970; Kyauto- / 
sa-Tlactepuak, Ilac- 
nian TepHak, 1978 2 
54, T. mucronatus Hansen KK 6675-6710 ”B”(1) 1620 cAo,cTo Kynuttosa-Ilactep- / 
(3450 m) Hak, 1970, 1973 


t 
55. T. rectus Kud.-Pas- C-sxotn 6065 ”B" (1) 3610 Ma To, 8 Ao Kynunosa-llacrep- / 


tern. To a3 Hak, 1966, 1973, 
Uettp 6400 »B(1) 1975, 1976, 1977 
KOT. ey) 
Dok 6330 "B”(1) 
Ano 7370 ”B" (1) 
56. T.setosus Kud.-Pas- C-3Kotm 6051 "B’(1) 4895 cTo Kynutosa-Iactep- / 
tern. To nh Hak, 1966, 1970 
57. Tanaidacea sp.sp. HINA 6758-6776 ”SpFB” Lemche et al., 1976 
(1-0) P 
HBAV8& 7875-7921 ”SpFB” 
(1-0) P 


* Bnepsue Gaui yKa3an Nog HazBannem N. antarcticus (nomen nudum) {Bynorpanona x gp., 1974]. 
** B paGore 1970 r, (c, 348) Kynunopa-IlactepHak oTMeysert, Yo 3TOT BH 6H30K KN. tubercula- 
tus. 
*** 1) 9x3. Gaur Halen B KHiDewHKe NOAMaHHOA Ha 3TOK rayGue acunqHH; Mo pany NpH3HakoB 
oO ormmusercs oT L, breviremis, pacrpocrpaHeHHoro Ha rny6uHax oT 37 20 3422 MB Ces, Atnax- 
THKe, 
*e%* Tny6une 8300 M yKs3aHa DIA STOTO BUDA OUTHOOTHO, 
ees Kymotospellacrepnax [1972] ormewset, Gro sce paukH M3 KeM06a Kepmanek (9 camoxK) oTmt- 
WawrcA MO PANY NPH3HAKOB OT aTaHTHIECKHX MpencTaBuTenteh 3Toro Bua, OOHTAIONIMX Ha ry- 
Guneax or 120 90 475 M. 
eeeees EnWHCTBCHHBIM Camel, 3TOTO BYOa Gb NOMMSH 3aMBIKAlOWelcA WWIAHKTOHHOM ceTBIO MpH OBE 
B ropH30HTe 8700—7000 M, Tipu Hausne none ceTh Haxonnnach B SO—100 mM Hag OHOM. OrHectTH 
3TOT 9K3IEMIUIAP K KAKOMY-HGO H3 ONHCAHHBIX paHee BHILOB He yaoce. 
eeseees Kypunose-lTlacrepHak oTMewaeT, 8TO BCe OCcOGu 3TOrO Buna, OGHAapyxKeHHEie B THXOM OKeaHe, 
OTNIMYAIOTCR NO ODHOMY.H TOMY %«e IIpH3HaKY OT OMMCAHHBIX XaH3eHOM c ruyG6roml! 1264 M H3 
AtTnaHTHGecKOro OKeaHa 


TaGnaua 13 
Orpag pasHonorne paxoo6pasnpie — Isopoda 


Pacnpocrpanenne Ha 
MeHBIUKX friy6unaxg 


Haxo«Ke- |ManbHan |BCcTpedae- 
bass roy 6una, |MocT™ 








Hctownk 







k Nogotpag Anthuridea 
A Cemettcts o Anthuridae 


1. Leptanthura hendii BanB 6530 "Gal?(1) — = Wolff, 1956a 
Wolff \ 
2.  Leptanthura sp. CzKom 6065 "BIL = = Benses, 19666 ( 


Birst* To 
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Key: 


Column 

. Birstein 

. Wolff 

. Mezhov 

. Beliaev, Vinogradova 
. Beliaev 

. Beliaev, Mironov 
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Ta6muua 13 (mpogomkeHHe) 


Gl Ee Me 


29. 


30. 


Desmosoma simplex [lep P 


Menzies et George 
D. tenuipes Birst. 


Echinothambema 
sp.n. Wolff 


Bathyopsurus nybeli- TIP? A 


ni Nordenstamm 
Betamorpha acuti- 
coxalis (Birst.) 
Eurycope compla- 
nata Bonnier (7)* * 
E. curtirostris Birst. 


. E.eltanie Menz.et 


George 


. E.galatheae Wolff 
E.kurchatovi Wilson TPP '& 


E.madseni Wolff 
E.magna Birst. 


. E.ovata Birst. 


E. quadratifrons 
Bist. 
Euryoope sp. Birst* 


. Euryoope sp. Birst* 
. Euryoope sp.A Wolff mp PR 
. Euryoope sp. 


. Munneurycope cur- 


ticephala (Birst.) 


. M. menziesi Wolff 


Storthyngura benti 
Wolff 
S.bicornis Birst. 


. S.chelata Birst. 
. S.furcata Wolff 
. S.herculea Bist. 


. S.pulchra kermade- 


censis Wolff 
S.tenuispinis dis- 
tincta Birst. 
S.t.kurilica Birst. 


k, 


5986-6134 


KK 6675-6710 


Nogotpag Asellota 
emeftctso Desmosomatidae 


AB”? (65) 


"B” (1) 


3909 


REGION 
Patton '~ 
Tlep P 


emMefctsBo Echinothambematidae 


cr 
Katim(B) 5800-6850 
Kaitim(O) 5900-6780 
cay 


7265-7900 
KK, 7210-8400 
snag? 6156-7587 
MPP 6800-7030 
KK 7210-7230 
ae 
sinon 7370 
NepP 5986-6134 
Kep 6960—7000 
6800—7030 
Kep 6960-7000 
An AL 7246 
KK 7210-8345 
sinod * 7370 
Pom & = 7200 
san Y 6820-6850 
Kep 8928-9174 
8330 
MB 5B 6770-6890 
KK 6675-7230 
Kep 6960-7000 
Kep 6620-7000 
ashe 
Anon 6156-6207 
KK 6090-6860 
Kep 6620-6770 
ANAL 7246 
KK ppp 6475-9345 
Anon 6700-7587 
Kep 6620-6730 
KK 6205-6215 
KK 7210-—7230 


"AK” (3) 
AK” (2) 


A.2” (1) 


»B” (4) 
Br (3) 
”AK” (1) 


RB” (1) 
~B"(1) 
AB” (1) 


Gal” (1) 
"AK" (1) 
Gal” (1) 
"B” (1) 
"B"(7) 
"RY (1) 
“AK” (1) 


"B” (1) 


*B"(1) 
"AK" (1) 
"B'(1) 


"B"(2) 


Gal” (1) 
»Gal"(3) 


"B"(1) 
"B"(3) 
"Gal" (2) 
"B” (1) 
"B" (6) 
"B" (3) 
"RM" (1) 
“Gal” (1) 


»B”’(1) 


"B" (1) 


4600 


CemeftictBo Euryoopidae 


4400 


4942 


Menzies, George, 1972 


Bupurreftu, 1970 <2 


CARB. SEA 


‘Kapn6- 
cKoe M. 


Ao, To 


eto 


Kep 


oF Ta PAN 


ANOHHH 
Kep 


Bons, 1975; Wolff, 3 
1976b 


Nordenstamm, 1955 


Bupurrefty, 1963a,1970; 2 


Mexos, 1980 4 
Bonz, 1975 3 


Bupurretty, 1963a; 2 
Mexos, 1980 4 
Menzies, George, 1972 _ 


Wolff, 1956a 

Wilson, 1982 

Wolff, 1956a 
Bupurreity, 1963a, a 
1970 

Mexos, 1980 4 
Bupurretty, 1969a 2 


Benxes, Bunorpanosa, 4 
196la 

Benxes, 19666 6 
Bonu, 1975 3 
Benses, Muponos, 
1977a*** 

Buputettn, 1963a, a 
1970 

Wolff, 1962 

Wolff, 1956a 


Bupuwiteftu, 1957 2 
Bupurretu, 1957,1970 2 
Wolff, 1956a 

Bupurtefty, 1957, 

1963a, 1970; 

Suyehiro et al., 1962; 
Mexos, 1980 4 

Wolff, 1962 


Bupurreftu, 1970 > 


Bupurretty, 1957 


195 






lc at 





NT er 
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8. The same 
9. Beliaev, Mezhov 
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31. S.t.tenuispinis Birst. 
32. S.vitjazi Birst. 


. S.zenkevitchi Bist. 

. Storthyngura sp.n. 
Birst.* 

. Storthyngura sp. n. 
Wolff 

. Storthyngura sp. sp. 


Syneuricope sp. 


i KK 


. H.bruuni Menz. et 
George 
H. gibbernasutus 
Bist. 

. H.hydroniscoides 
Bist. 

. H.inermis Birst. 
H. intermedius Bist. 
H. menziesi Birst. 
H. profundicola Birst. 


- H. pygmeus Birst. 

. H.ultraabyssalis 
Birst. 

. H. cf. unicornis 
Menz. (?7)* * 

. Haploniscus sp. n. 
Birst.* 

. Haploniscus sp. 2 
Birst.* 

- Haploniscus sp. 3 
Bust.* 

. Haploniscus sp. n. 
Wolff 

- Haploniscus sp. sp. 


. Hydroniscus vitjazi 
Birst. 6 


55. Hydroniscus sp, 


56. Mastigoniscus conca- 
vus (Menz, et George) 


57. M. latus (Birst.) 


196 


TaGruua 13 (apononxenie) 


[a ee ee ee ee Eee : 


An Ad 
KK 


NOK 
aP 


HuBIB 
Pom R 
aby 


np 
MBIS 6770-6850 


Bonk V&C 6330 
Kep 8928-9174 


4 


1246 
6435-8430 
6700-7370 


7305-7315 
7200 
6820-6850 


6400-7030 


“B"(1) 
"B"(5) 
"B "(1) 
"RM"(1) 
“B "(LD 
~”K” (1) 
"B’ (1) 


"AK" (2) 
“BRB ”( 1) 


“B’(1) 
"B"(1) 


Cemetictso Haploniscidae 


6090-6225 


NepP 5986-6260 


KK 6435-6710 
6675-8120 
7370 

8035-8345 
6090-6135 
6090-6135 
6090-7710 
7370 

7280 

6920-8006 


KK yap 
i 


KK 

KK 

KK 

KK 
Pai 
Pom A 
Byr &G 


NPPR 8330 


sa ¥ 


- 6935-7060 


TON 
Ton 


10415-10687 


Kep 8928-9174 


npPR 


np cB 
Ow pep 
An At 


KK sae 
Anow 
C2 Kot 


To 
sin JAP 


7430 


6770-6850 
8440-8580 
1246 
6090-6571 
6156-6207 
6096 


7190-7250 
Tlep P 6073-6281 


KK 6435 —8400 


"B"(2) 
**AB” (2) 
“B ” (D 


"B"(2) 
"B” (1) 
"B”(2) 
"B" (1) 
"B"() 
"B"Q2) 
"BY () 
"AK" (1) 
"B"(2) 


"AK" (1) 
"B' (1) 
"B"(1) 
"B "a 
"JEP" (1) 
"BN (1) 
"B’(1) 
“B" (1) 
"B" (2) 
"B'(1) 
"B"(1) 
BY ( 1) 
"AB" (1) 


"B"(5) 


2415 
3909 
5035 
4790 
5005 
5005 
5035 


4823 


5005 


aw 
c3To 


P REGION 


Toxe 8 

Bupurrettn, 1957,1970; o& 
Suyehiro et al., 1962; 
Benaes,19666; Mexos, 
1980 

Bupurreft, 1969a 2 
Benses, Bunorpanosa, 5 
196 1a 

Bone, 1975 3 


Benaes, Muponos, 7 


1977a 
Benes, 19666 © 


Bupurreft, 19716 2 


Patou Tlep Menzies, George, 1972 


NW 

c2To 
us 

pee To 


c3To 
c-3 To 
c23To 


Tep P 


ay To 


Bupurrett, 19716 2. 


Bupurreftn, 19716; 02 
Mexos, 1980 4 
Bupurreita, 19716 2 
Toxe Y 

Toxe & 

Bupurrefta, 19716; 2 
Mexos, 1980 
Bupurreit, 1969a 2 
Bupurrefty, 19636 2 


Bonsp, 1975 3 
Benaes, Banorpanona,S 


196la 
Benses, 19666 6 


To xe 3 


Wolff, 1979 


Benaes, Muponos, 7 
1977a 
Bupurrett, 1963a, ob 
19716 


Benxes, Muponos, 7 
1977a 

Menzies, George, 1972; 
Lincoln, 1985 
Bupurrett, 19716; 2 
Lincoln, 1985 
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TaGnuua 13 (mpononxenue ) 


Say ea ei a a ee 


58. 


59. 


60. 


61. 


88. 
89. 


Ilyarachna defecta 
Menz, et George 
I. kermadecensis 
Wolff 

I. kussakini Birst. 


I. vemae Menz. et 
George 


. Tlyarachna sp. Birst.* 
. Ilyarachina sp.Birst.* 
. Ilyarachna sp. Birst.* 


Ilyarachna sp. Menz. 
et George 


. H. consanguineus 


Mezhov 


. H.ocornutus Bast. 


H. gigas Birst. 


._H. profundicola Bist. 


H. robustus Birst. 


. H. thomsoni(Beddard) KK 
. Haplomesus gp. 1 


Birst.* 


. Haplomesus sp. 2 


Birst.* 


. Haplomesus sp. sp.. 


. Helomesus sp. 


Birst.* 


. Heteromesus sp.n.A 


Wolff 

Heteromesus sp.n.B 
Wolff 

Ischnomesus andri- 
ashevi Bist. 


. I. bruuni Wolff 
. I. elongatus Bast. 


I. sparcki Wolff 
Ischnomesus sp. B 
Wolff 


. Ischnomesus sp. n. 


Wolff 
Stylomesus hexatu- 
berculatus Birst. 


. S.inermis (Vanhoffen) 


S. menziesi Birst. 
Stylomesus sp. n. 
Brst.* 


Mee weniéxne Ilyarachnidae 


Mep® 6073-6281 "AB'(1) — 


Kep 6600-7000 *Gal’(2) 4540 


KKp_p 6090-7230 "B"(3) 5461 
Anon 6156-7370 °'B’(2) 

TlepP 6052-6328 "AB"(5) 5742 

*"Vema’’(1) 

KK 8330-8430 "B'(1)  — 
a 8928-9174 "B"(1)  —- 
T 10415-10687"B"(1)  — 
TlepP 6324-6328 *Vema"’(1) 


g 


CemefictTs o Ischnomesidae 


Haplomesus brevispinus KK 6090-6135 "B”"(1) 5005 
Birst. 
. H.concinnus Birst. KK 6090-6135 "B”"(1) 4840 


MBIB gs00-8830 "B’(1) — 


KK 6475-6571 "B"(1)  —- 
Kap 6675-8430 °B"(7) - 
Anon 6156-7370 "B"(2) 

KK 7265-7295 "B’(1)) —- 
KK 6675-6710 °*B"(1) 5005 
6435-6710 "“B"(1) 3751 


Cz Korn 6065 “B’T(L) = 
To 
Ca kotn 6065 "B’(1) 
To 


UBLB 6770-6850 "B”(1) 


BOAR] 6330 "B"(1) 

C-s kotn 6065 "B" (1) - 

To 

TIP PR 7430-8330 "AK'(1) — 
"JEP*(1) 

MePPR 7938 "JEP"(1) — 


Pring 6156-6207 


"B’(1) 4000 
Kep 6960-7000 "Gal(1) —- 
Byr BG 7974-8006 "B"(1) —- 
KePeay 6660-7000 "Gal’(2) — 
6840-6850 "AK’(1) —- 
(B) 
TIP PR 8330 "AK"(1) —- 
KK 6050-6135 "B"(1) 5005 


Apr&S 6079 
KOTNT RC GH 
KK 6090-6135 °"B’(1) 4852 
KK 6675-6710 °B’’(1) _ 


“"Vema’’(1) # 2450 


Kep 
y Anonnun 


Nep ? 


ohe 
yY Anonnn 


Menzies, George, 1972 
Wolff, 1962 
Bupurrettn, 1963a, od 
1970; Mexos,1980 ¥ 
Menzies, George, 1972 
Wolff, 1960, 1962 
Benses, 19666 | 


Toxe & 
Menzies, George, 1972 


Bupurrettu, 19716 2 


Toxe £ 
Mexos, 1980 4 


Bupurreftx, 1960 a 
Bupurreftn, 1960, 2, 
19716; Mexos, 1980 4 
Bupurrefitu, 19716 Q. 
To xe 2 

Benses, 19666 / 

To xe & 

Benses, Mupouos, 7 
1977a 

Benses, 19666 / 
Wolff, 1979 

To xe & 

Bupurreftu, 1960 2 
Wolff, 1956a 
Bupurrefttu, 19636 2 
Wolff, 1956a 

Bonne, 1975 3 
Toxe & 

Bupurreftu, 19716 2 
Menzies, 1962 


Bupurretty, 19716 & 
To xe & 


197 
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Key: 

Column 8 

9. Vasina, Kussakin 
10. Beliaev, Sokolova 
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Ta6nuua 13 (npononxerne) 


ae ea ee es ee : 
| 


90. Stylomesus sp. i C-s kom 6065 "B"(1) - - Bensaes, 19666! 
Birst.* To 


SAR gm NM hme “Aang 


Cemeftcrso Janirellidae 





. Janirella erostrata 


Bist. 


. J. fusiformis Birst. 
. J. mactura Bist. 


. J. quadrituberculata 


Birst. 


. J. sedecimtuberculata 


Gamé 


. J. spinosa Birst. 


. J.tuberculata Bist. 
. J. verrucosa Birst. 


. Janirella sp. 


. Acanthaspidia curti- 


spinosa Kussakin et 
Vasina 


. A. iolanthoidea Kus- 


sakin et Vasina 


. A.cf,decorata Han- 


sen (2)** 


. Macrostylis compac- 


tus Birst. 


. M. curticornis Birts. 


M. galatheae Wolff 
M. grandis Birst. 

M. hadalis Woiff 

M. longifera Menz. et 
George 

M. ovata Birst. 

M. profundissimus 
Birst. 


. M. porrecta Mezhoy 
. M. vitjazi Birst. 

. M. zenkevitchi Birst. 
. Macrostylis sp. n. Wolff iP 7950-8100 

. Macrostylis sp.n. Wolff TIPB™ 7965 

. Macrostylis sp. Birst.* MapM 10630-10710 


. ; Ton 
. Macrostylis sp. Birst.* Ton 
. Macrostylis sp. sp. 


Byr 71974-8006 


Anon 6156-6207 
KK 6435 —7230 


6150 
6350~6450 
6435-8430 
7370 
6380-6450 
6205 -6215 


6770-6850 


"B’(1) - 


"B’(1) = 


; “Br (2) = 


"B"(1) 5290 
"HM"’(1) 5350 
“B"(4) 
“B"(1) 
"HM" (1) 5350 
“B"(1) 5350 


“B"(L) 


CemettcrsBo Janiridae 


6766-7216 


sc 
mM CKo- 5650-6070 


THA 
MPPK& 6400-7030 


Cemefticrso Macrostylidae 
Byr®@ 6920-7657 


K 6225 
Aro 6600-6670 
un PL 9820-10000 
KK — 7265-7295 
Bax B 7270 

TlepP 5986-6354 


KK 6435-6710 
KK 8240-9530 


saY 6433 
Byr BG 6920-7657 
KK 6090-6135 


WBLB 6770-8900 
BYR” 6330-8540 
MapM 8890-10730 
OunP& 6290-9750 


10415-10687 


"AK" (2) - 


"AK’(1) 


"AK" (2) 


“B™(1I) 


"BY(1) 5680 
"B"(1) 

"Gal" (1) 

“B’ (1) 

"Gal" (1) 

"AB" (1) 


"BCD 
"Bn (4) 


"B"() 
ara 
"Bn (1) 
“AK"(1) 
"JEP"(1) 
"B” (1) 


"B"() 
"B" 2) 
"B” (2) 
"B” (3) 
"BY 4) 


Bupurefty, 1963622 


Bupurreftu, 1963a 
Bupurrettn, 1963a,\ 2 
19716 

Bupurrefn, 1963a 


Gamé, 1983 


Bupurreitn, 1963a, 2 
19716 

Gamé, 1983 
Bupuwitefttu, 19716;2, 
Gamé, 1983 

Bengen, Mupoxos, "7 
1977a 


Bacnua, Kycaxun, 9 
1982 


To eS 


Bones, 1975 3 


Bupurrefix, 19636 


Bupwreftu, 1970; 
Mexos, 1980 ¥ 
Wolff, 1956a 
Bupurtetty, 1970 2 
Wolff, 1956a 
Menzies, George, 
1972 

Bupurreft, 19702 
To xe ¥ 


Mexos, 1988 ¢ 
Bupurrean, 19636 2 
Buputeftn, 1970, 
Bombe, 1975 3 

Wolff, 1979 

Benaes, Coxonosafg 
1960a 

Benaes, 19666 / 
Benses, Mupouos, 7 
1977a 
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Key: 


Column 8 
11. Kussakin 
12. Vinogradova et al. 


* Here and further, the asterisk indicates the preliminary analyses of the deceased Ya. A. Birstein 
that refer mainly to new species that remain undescribed. 

**Preliminary "conditional" analyses (see: [Wolff, 1975, pp. 224-231)]). 

*** All the data about the genus affiliation of the Isopoda indicated in the publication [Beliaev, 
Mironov, 1977a] are given in it per the preliminary analyses of F. A. Pasternak. 
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TaG6nuua 13 (oKoHYaHHe) 






Q CemeftctsBo Mesosignidae 


119. Mesosignum latum KKy, 6090-6135 ”B" (1) 5005 ney Bupuwreftu, 1970; 2 
Bist. Anon 6380-6450 "HM" (1) Gamé, 1983 

120. M. multidens Menz. TlepP 5986-6354 "AB" (3) 3372 TlepP Menzies, Frankenberg, 
et Frankenberg ”Vema"(1) 1968; Menzies, 

George, 1972 

121. M. vitjazi Birst. Byr BG 6920-7657 -"B"(1) = Bupurrett, 19636 ot 

122. Mesosignum sp. TepP 6002 "Elt” (1) Menzies, 1963 

123. Mesosignum sp.sp. HBIB 6770-6890 "B” (2) Benes, Mupouos, 7 

Bonk 6330 ”"B’ (1) 1977a 


wi P6P)420-7880 = °B"(1) 
e Q Cemefctso Munnidae 


124. Aryballurops japoni- 6380-6450 "HM"(1)  — = Gamé, 1983 
ca Gamo on P 
125, Munna sp. oH §=6380 ”HM”’’(1) Shin, 1984 
126. Zoromunna setifrons Tlep{? 5986-6134 “AB"(1) — - Menzies, George, 
Menz. et George Sg 1972 
Cemeftc7TBo Nannoniscidae 
127. Austroniscoides bou- Byr®@6920-9043 "B"(3) - - Bupurretix, 19636 02 
gainvillei Birst. nw 
128. Austroniscusacutus KK 6090-6135 "B"(1) 5005 c-3To Bupurreftu, 1970 2 : 
Birst. CAY 
129. Austroniscus sp.n.  Katim 6800-6850  "AK"(2) — = Bons, 1975 3 
Wolff (B) 
130. Nannoniscus ovatus [ep 6321-6328  "Vema(1)5586 ep P Menzies, George, : 
Menz. et George 1972 : 
131.N. perunis Menz. et Tlep P 5986-6134 "AB"(2) 4823 Tlep P To xe 4 i 
George i 
132. Nannoniscus sp. Tene 6073-6281 "AB" (1) Menzies, Chin, 1966 I 
133. Nannoniscidae gen. y 6800 "AK"(1)  - - 3 Bone, 1975 ; Wolff, 1979 
n. sp. n. A Wolff (B) 
134. Nannoniscidae gen. IPP 8330 "AK"(1) - = To xef 
' 1. $sp.n.B Wolff le 
Nogotpag Flabellifera 
Q. emefcrTBo Cirolanidae 
135. Cirolana sp. Tlep (? 5986-6134 ”AB”(1) Menzies, George, 1972 


Q CemefticrTso Arcturidae 


| 
| 
| 
| 
{ 
} 
t 
K ; {- 
‘Tlogotpaa Valvifera | 
: ! 
136. Antarcturus abyssa- KK 6090-6135 "B"(1) 5670 c3To Kycaknu, 1971a ff ; 

j 

| 


lis Bixst. 

137. A. ultrabyssalis Birst. KKypp 6435 -7230 "B” (2) - ~ Bupurrefty, 1963a ot 

Anon 7190 “B"(1) 

138.A.zenkevitchiKus- KK 6090-6135 "BY(1) — = Kycaxun, 1971a ¢/ 
en TAP 

139. Arcturus primus sinon 7370 "p™Cy. = a8 Mexos, 1980 

Mezhov ss 
140. Arcturidae sp. OC = 7200-7216 = *AK""(1) Bunorpanosa u op.,/ & 


1974 * 


Syoecb H panee 3Be320"KOH OTMeUeHB! NpensspHTesibHble oNlpenenenunaA NoKonHoro A.A. Bupurrefina, 
OTHOCAUIMCCA B OCHOBHOM K HOBbIM BHZ8M, OCTABLIHMCA HeOMHC&HHbIMH. 
** Tipenpaputenbuble "ycnosHple” onpenenera (cm.: [Bommd, 1975, c¢. 224, 231]). 
*** Bee panHble 0 pomoBO NpHHaneKHOCTH H30NOZ, yKa3zaHHble B paGotre [Benaes, Muponos, 19778], 
NpHBefenb! B Heil NO NpepBapuTesbHbIM onpenenenuam ©.A. [lacrepHaka, 





ae ae ee TELE ETE ES 


pci 
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TABLE 14. AMPHIPODA 


(The division of representatives of Gammaridea into the leading benthic or bottom-dwelling and pelagic lifestyle was mainly based 
on the publications: [Barnard, 1962, 1969; Kamenskaya, 1981]; the affiliation of genera to the families is given per [Barnard, 1969] and in 
specific cases by later publications [Barnard, 1970; Kamenskaya, 1981]. The abbreviations (Column 4) are given by the catching 
implements: T--benthic trawls or bottom grabs, P--plankton nets or pelagic trawls; L--benthic or bottom traps with bait, P--photography of 
Crustacea at the bait. For the catches by closing plankton nets, the catch level is indicated, and for the catches by non-closing nets, the depth 
range of the open trap to the surface). 
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ot tne ow 


Ta6nnua 14 


‘PasHoHOrHe pakooGpasnnie, WK Gokomiassl, — Amphipoda 


(Pasnenenne mpenctannteneit Gammaridea na Bexyummx nounsol wim npunonHsst (Jlo#) u nenanmeckmt 


(Tlex) o6pa3 x31 MposeseHo B OCHOBHOM no psGotam: [Barnard, 1962, 1969; Kamencxas, 
NpHHaWIexHOCT’ pono K cemeficrpam pana no [ Barnard, 1969); B oTRembHBIX cCIyWaAX 


1981}; 
‘N10 Gonee m103- 


mum paGotam [Barnard, 1970; Kamencxan, 1981]. Coxpamenmpre oGosHaqdeHua opypuii mona: T — 
DOHHBIC TPatb! wit DHOWepmatem, Flr — misgHKTOHHB CeTH MIM Nensruueckne Tpanbi, JI — ROWHNEIC HTK 
NPHOOHHBIC JIOBYUIKH C MpHMAaHKOH, © — cotorpadupoBnaine patkos y NPHMA&HKH. JIA NOBOB 3EMBIKSI0- 
WWIHMMCA IDIGHKTOHHEIMH COTAMH YK&83aH TOPH3OHT JIOBS, DIA NOBOB He38MBIKSIOLUHMHCA CeTHMM — DHSITAa- 
30H TO riryGuHe CKBO3HOLO 0Ba WO NOBepxHoctH) 







1. Byblis vitjazi /Jion 
Margulis 
2. Byblisoides Hon? 
arcillis 
Barnard 
Bente 
3. Lepechinella ion 
aberrantis 
(J. Barnard) 


4.  Lultraabyssalis | Hon 
Birst. et Vino- 
gradova 

5.  WLvitrea Kamen- [Ion 
skaya 

6. L.wolffi Dahl OH 


7.  Eusirus bathy- |Jlon 
bius 
Schellenberg 


8.  Rhachotropis |JIon 
flemmingi : 
Dahl 


9. Rhachotropis | lou 
sp. n. 
Kamenskaya * 

10. Rhachotropis OH 
(2) sp. ‘ 

Dah]** 


Meese yee eee 
M8 MeHBIIMX riy- 


 Nogorpay Gammaridea 
\f CemefttcrBo Ampeliscidae 


C-3xorn T 6096 "BY" (1) 5680 
To 
KK 9 T 6475-6571 "B”(1) 1560 
CaKotn T 6272-6282 ”B” (1) 
To 

NcemefictBo Dexaminidae 
VOLe 


Bonk T 6330 "B" (1) 1421 


KK yap T 6475-8015 "B"(2) — 
Snow = T 7370 "BY (1) 
sn Yar T 7190-7250 "B"1)  - 
Kep T 6660-6770 "Gal"(1) — 
hn CemefictsBo Eusizdae 
oun PLP 7420-7880 "BY(1) 
Byr BG 7500-0 ~B" (1) 
TIPPR, T 7625-7900 "A-2"(1) 
AnY T 6820-7160 Gall) —- 
»B” qi) 
KK T 6090-6135 B"(1) 
Our PUP T 7420-7880 "B"(I) = — 
Kep T 6960-7000 Gal") — 





c-3TO Margulis, 1967 


To 


IN 
To, Ho, 


Margulis, 1967; 


Kamencxaa, ( 
19776 


Kamencxaa, | 
198la 

a 3 
Bupurteftu, Butorpa- 
nosa, 1960; Kameu- 
exas, 19778 | 
Kamencxas, 19772 | 


Dahl, 1959 


Schellenberg, 1255; 
Bupurrettu, Butorpa- 
mona, 1960; Kamen- 
ckaa, 1981a | 


Dahl, 1959; Benses { 


3 
Bunorpanosa, 1961a; 
Kamencxas, 19776 4 
Kamencxaa, 19776, 


1981a, 6 
Dahl, 1959 
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Key: 
Column 8/9 
1. (3 catches between 3,000 and 6,000) 


2. (3 catches: 4,370-2,960, 3,750-1900 and 4,150-0) 
3. Widespread at bathyal and abyssal depths 
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ll. 


12. 


13. 


14. 


1S. 


16. 


17. 


18. 


19. 


20. 


BuaB T 


Ta6nuua 14 (npomomKeHHe) 


(omer ss de pe 
n 


Cemetectspo Gammaridae 


IN 
To, Ho 





Bathycera- B Hou 7250-7340 "Gal’(i) 1165 Dahl, 1959; 
docus ste~ ”"B"(1) Kamenicxaa, | 
phenseni Byr BG T 6920~7657  ”B”"(1) 19776, 1981a 
Pirlot 1 ; 
i 
Metacerado- ©| lon KK T 7210-8345 "B'(4)  — = Bupurrettu, 2 
coides vitja~ sinon3 T 6600-7370 "B"(2) Buuo- 3 
zi Birst. et HB3S6 T 8900 »>B" (1) rpanosa, 1960; 
Vinogrado- Map T  8215~8225 ”B’(1) Kameucxas, | 
Ya andar T 7190-7250 "B”(1) 1977, 1981a 
S emeftictBo Hyperiopsidae t 
Hyperiopsis : Ten KK 8500-6000 } »p"(3) KK (3.0na Mex: Bupusrefix, > 
laticarpa L 1B 7000-6000 3000 » 6000), Bunorpanos, 19556, 19 
Birst,et Vi- UB ayy Hal 8480-0 »B(1) Ho (3750— 1964,1970 3 
nogradoy G Pod Tiln{j 7200-0 ”"B" (1) 2400 3500-0) 
bs ByrB@ In| 8500-0 "B’ (1) 
Pararpissa aff [len Byr®G [n/ 8500-0 } B"(2) - Bup ureiix, 2 
nis Birst. et Vi- 8150-0 Buno- 3 
nogradov rpanos, 1960 
P.arcuate Birst. [len KK Tin |8500—4200 } BQ) pK (6000-5000), Bapurretin, 2 
et Vinogradov 7000-6000 (5300-0), Ho Bano- 3 
HB TB fn | 6500-0 “BP(1) «(3 nopa: 4370-2 = rpanoa, 19556, 
Byr BG Ibi} 8500-0 "B" (2) 2960, 3750-1900 1958, 1960, 1964, 
8150~0 u 4150-0) 1970 
fn a 
Cemeucrtso Ischyroceridae 
Bonnierella lit / lon [ep P TT 6324-6328 ”"Vema (1) — - Barnard, 1964 
nearis e 
J.Barnard € n 
ae nt 
MeCHcCTBO e 
: ‘ sae Ce Lifjeborgiidae 2 3 
Liljeborgia von Anon T 6156-6207 "B” (1) - - Bupuiteity, Bu- 
cocca Birst. © Horpanosa, 
et Vinogra- 1960 
dova ‘ 
N : 
peace Cemefictso Lysianassidae 
Bathycalli- Net Kep T 6960-7000 "Gal'(1) —- - Dahl, 1959 
soma pact 
fica Dahl*** = aga 3 
Eurythenes Dor- MBB T 6770-7850 "B”"(1)  apoxopacnpo- Kamencxas,! 
grillis (Lich- Nex cipaHeH Ha 6aruans- 1981a 
tenst.) pee HBIX H @6HCCaIBHEIX 
ea rny6unax 
Hirondellea oH- Kep T 7640-7680 "Gal’(1) — - Dahl, 1959; 
dubia Dahl ‘Tet 7960-6170 2 Bupurteitn, Ba- 
pee P 9400-0 ”B” (3) Horpanos, 1960 
9120-0 
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TaGnuua 14 (npofomKenne) 


| ee a ee ee ee ee ee ee 
a3 


21. Hgigas Birst. Hon. KK tf 500—6000_) . - - Bapurreftt, Bu- 
et Ten BTS, - xorpagos, 19556, 
Vinogradov = P&L 7250-0 ”B” (5) 1958, 1970; Dahl, 
8000-0 1959; Wolff, 1976a; 
9000~0 Hessler et al., 1978; 
T 8035-9345  "B"(3) KameHckas, 19778, | 
MB {3 T 6770-8900 ”B"(5) 1981a 


BonkVo’T 8530-8540 "B"(1) 

sn ¥PP T 8560-8720 "B”(1) 

Man P& T 7970-8035 "B"(i) 

dun PLP Te, 10020-10190 "Gal"2) cee ear 
§ 9604-9806 "TW" (Heer) 

Map M ‘Sii"%7353-10592 TW” (Heck.) 








22. Onesimoidesca-ffon Bax T 6490-6650 "Gal”(1) 1158m Dahl, 1959 
vimanus Pirlot Banna B 

23. Orchomene 2 \non Kep  T 8210-8230 “Gal”(1) AGuccany To xe 5 
abyssorum =f Abyssa/ 

(Stebbing) a Tr 

24. Orchomene | (lon MapM JI 10500 ~TW'(1) Hessler et al., 
(2) sp. a e In 861978 2 

25. Paralicella p (Hen KKgsap Ti } 8000-0 ”"B’(1) 3700-0 Ho Bupurrettn, Bi- 
microps é Anon =‘ Tin | 6580~0 B” (1) Horpanos, 1958, 
@irst.et Lb HBIB In} 8480-0 "B” (1) 1960, 1964 
Vinogradov) NW % a 

26. P.tenuipes - en KK Tit { 7000-6000 "B"(1) —c-aTo (HecK. Bupurrefn, Bu- 
Chevreux b Tou Tin} 7300-0 “B"(1)  oBoB Mex”y Horpanos, 1960, 

TON 6000 » 3000, 1970 
4400-0), 
Ao (rmy6xe 
® 1500) 

27. Schisturella & (oH Kep T 6960-7000 Gal") — 3 Dahl, 1959 
galatheae a 
Dahl % 

28. Scopelochei- ©\on- An Al Te 6965-7200 "B"(2)  — = sia tag 1955; 
rus schellen- Net KK Tin 7000-6000 °'B”(3) Bupurreftu, Bi. 
bergi Birst. Per 7000-0 "B” (2) Horpanos, 1958, 
et Vinogra- 8000-0 1960, 1964, 1970; 
doy Jae Tp 6435-6710 “B"(1) Kamencxas, 19778 | 

Anon Tin 6580-0 ~B’ (1) 
T p 6380-7370 "B(3) 

HTNH mf 8000~0 ~B (1) 
Tow Tp 6680-6830 "B”(1) 
Tou Tin 8120-0 "B"(1) 
T 9735-9875 "B"(1) 

aaY T 6935-7060 B”(1) 
mp PR T 7625-7900 *A-2” 

3 () 

29. Tryphosella ¢ (lon Kep T 6660-6770 "Gal(1) — - Dahl, 1959 

bruuni(Dahl) 4 re 
4 Cemeiucrso Paramphithoidae { 

30. Epimeria sp.n.} ox KK T 7210-7230 "B"(1) = 7 Kamentcxan, 19776, 

Kamenskaya © Anou T 6156-6207 "'B”(1) 19816 Hw nHUHOe 
TAP coo6urenne © 
' 202 











Ta6nuua 14 (npotomkenne) 


NACemetictso Pardaliscidae 5 


31. Halice aculeata/f Men KK 


Chevreux 


oan 


32.H.quarta Birst. | Mea 
et Vinogradov 


33.H. rotundata Ten 
Birst. et Vino- 
gradov 

34. H.subquarta. (Ten 
Birst. et Vino- 
gradov 


35. Halice sp. Ka- 
menskaya**** JI 
36.Pardaliscoides / ow 
longicaudatus 
Dahl 

37 .Princaxelia Ton 
abyssalis Dahl 


\a 
“ 
d , 


38.P. magna Hou 
Kamenskaya 


39. Harpinia abyssa-/Jlon 
lis Pirlot 
40.H. spaercki Dahl (ou 


41.Metaphoxus sp. /Iow 


42. Bathyschraderia} Jou 
fragilis Kamen- 
skaya 

43.B. magnifica Tou 
Dahl 


HBLS 
Pio ’ 
Bbyr 8¢ 


Thi 
on 
KK Tin 
rb 
HB Tn 
Map™ In 
Tone Tin 
ByrB& Mn 


Ton 1 Tin 
Tou)N Tn 
Ke Thy 
an¥ne T 
ough? T 
Poet 


Tou T 


Cemet » TBO Phoxocephalidae 


NepP T 


Bar 3 T 


JAP 
Anow T 


Oun PLOT 


Kep T 


Ton 
Ton T 


Tin} 7800-4200 

8050~4200 } “B"(3) 
p 6200-0 

6500-4000 "B” (1) 
7200-0 ”B’ (1) 
6500-0 ”B’ (1) 
or 7100~ fF ”B’(5) 
10500 no 0 
8500~6000 


Tny6xe © (°B” (3) 
7000 


8000-0 
8480-0 BY” (2) 
9000-0 
10000-0 ”B”(1) 
9120-0 "B’ (1) 


6080—4050 | "B” (2) 
8500-0 


9120-0 "B” (1) 
10500-0 "B” (1) 
9400-0 "BY" (1) 


7190-7250 "B”(1) 
7420-7880 ”B”’(1) 
7440-7450 "B”(1) 


9820—10000 "Gai"(1) 
6180 "Gal’’(1) 


6965-7000 ”B”(1) 
6435-9530 "B”(7) 
6380-7370 "B”(2) 


- 6770~8830 ”B” (3) 


7190-8720 "B"(2) 
7420-7880 ”B"(1) 
71974-8006 "B”(1) 
6620-8300 "Gal’(3) 
7190-7250 "B”(1) 
7354-8411 "B"(1) 


Tny6xe 
2000 


5300-0 


! 


6324-6328 "Vema(1) 780 


6580-7340 *Gal’(2) 
”B” (1) 


7550 ”"HM”’ (1) 
n 


CemefictBo Pontogeneiidae 


7000-9990 "B”(7) 


6960-9174 "Gal’*(1) 
»>B”" (1) 
7354-9875 "B” (2) 


tN 
To, Ho 
Ao 


3 
Bupurreity, Bu- 
Horpanos, 19556, 
1958, 1960, 
1964, 1970 


Bupwretx, 
Buxorpanoss 
19556, 1958, 
1960, 1970 


BupurretinL 
Bunorpanos,3 
1960, 1963 
Bupurretty, 2 
Burorpanos,F 
1960; Kamen-? 
cxas, 1981a 
Kamencxaa, / 
198la 

Dahl, 1959 


Dahl, 1959; 
Kamencxag, f 
19776, 1981la 


Kamencxaa, | 
1977a,6 


Barnard, 1964 


Dahl, 1959; 
Kamencxaa, | 
198la 

Shin, 1984 


Kamencxaa, 
198la 


Dahl, 1959; 
Kamencxaa, | 
19776, 8 
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Key: 


Column 8/9 
6. (3 catches in the level 6,000-5,000 and 1 at 5,000-4,000) 


309 
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ee ee eee ee ee 10 
n 


CemeficTsBo Stegocephalidae 


44. Andaniexis Tlen? [epP T 6324-6328 "Vema"(1) — - Barnard, 1964 
australis K. Bar- 
nard (7)*#*#* ? BG e 
45.A. stylifer Birst.[Men & Byr [in O1r6500— "B"(4) 39 - = Bupurretu, * 
ét Vinogradov L 8500 no OP Bunorpanos, 3 
e 1960 
46.A.subabyssi | Tlen - KK In Or8000- ™B”(2) ~ = Bupurrett, 4 
Birst. et \ 8700 noP Bunorpanos,3 
Vinogradov ct 7000 19556, 1970 
Or7000— ™B”(3) 
8500 no P 
LB 6000 
47.Andaniexis sp. [len HB T 6770-6890 "B”(1) - - Kameucxaa, | 
Kamen- . 1981a 
skaya* eee P Le IN 
48.Phippsiella Ten un T 6290-6330 ”B”(1) 2978 To,Ho, Toxe § 
nipoma Ao 
J. Barnard Tae 
49.Phippsiella sp. / lou B Anox T 6380 ”B” (1) - - Kameucxaa, | 
n. 1 Kamenskay: 19776, 19816 
So.Phippsiella |\ow® KK  T 7600-7710 "B"(1) = — : Toe 5” 
sp.n.2 N 
Kamenskaya T 
51.Stegocephalus |Jlon y KK T 7795-8015 "B”(1) - - ” 
sp.n. Kamer { 
skaya C p 
52.Steleuthera Ton Tlep T 6324-6328 *Vema(1) — - Barnard, 1964 
maremboca 
J, Barnard nr 
CemefttcTBo Stilipedidae 
53.Alexandrella (jon KK T 7210-7230 "BY(I) 9 - é Bupurretta, 2 
carinata Bunorpanosa,> 
Girst. et ; 1960; Barnard, 
Vinogradova) 0 1969 
PEL p CemefictBo Vitjazianidae 6 
54.Vitjaziana gurja- Ten KK Tn 8000-7000 *B’*(1) KK (3 nosas Bupurreau, 2 
novae Birst. et Or 8500—- "B”(6) ropxH3o0ute 6000— Buuorpanos,3 
Vinogradov : 7000 no F 5000 #1 — 19556, 1958. 
6000 5000-4000) 1970; Buto- 3 
Ras) P 7800-4200 "B”(1) Tpatos, 1968 
WB Tin 8480-0 "BY" (1) 
Moporpaa Hyperiidae 
4 (ece MpeAcraBuTenH 9TOFO NOAoTpAUa — NenarwyeckHe PopMbl) 
PEL Nee MeftictBo Lanceolidae s IN 
55.Lanceola Het KK [ln 7000-6000 Tny6xe To,Ho Buxorpanos, > 
clausi gracilis 6500-4300 2000 1957, 1962, 
Vinogradov 7800-4200 )”B’’(5) 1964, 19706; 
6200-0 Bupurrefn, A 


8000-0 BuHorpanos,& 
e . 1963 
PLP oun — Iinlp 6200-0 "B” (1) 
aAsY [In] 6750-0 "B”(L) 
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It is additionally possible that the following pelagic species dwell below 6,000 m. 


310 


Additionally, close not yet defined Amphipoda were found by Akademik Kurchatov research vessel 
expeditions in the trenches: Chile, 7,200-7,720 m [Beliaev, 1972], South Sandwich from 6,150 to 8,116 
m [Vinogradova et al., 1974] and Romanche 7,460-7,600 m [Vinogradova, 1974]. 


* Based on data of O. Ye. Kamenskaya, this species is also known from the KK and Japan trenches. 
**Dahl [1959] believes that it is most likely that the only defective specimen belongs to a new species, 
and possibly, to a new genus. 

***Birstein and Vinogradov [1960] doubt the independence of this species, that differs only slightly from 
Scopelocheirus schellenbergi, as well as the substantiated isolation of the genus Bathycallisoma. 
However, Bernard [1969] in the summary list of families and genera Gammaridea leaves this question 
open, indicating the genus Bathycallisoma as independent (p. 328) and simultaneously noting it as a 
synonym of Scopelocheirus (p. 362). 

**** K amenskaya [1981a] notes abut the species marked with four asterisks that they differ in a number 
of features from the other species of the same genus. 

*****The Crustaceans from the Peru trench differ in a number of features from the Atlantic species A. 
australis described from the Atlantic Ocean Kapskaya trough from a catch 1,000-0 m [Barnard, 1964]; see 
also [Birstein, Vinogradov, 1970, p. 410]. 
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ee eer en EEE 





Ta6nuua 14 (oKoHYaHHe) 


56.L.sphaerica p Men) KK TIA? geod eer 4000~- KK Buxorpanos,> 


Vinogradov £ BG 6500-0 3000 tA 1957, 19706 
$7.Metalanceola , Tlen} Byr WHn\ 6500-0 2000- To,Ho, Bunorpanos,3 
chevreuxi a 8500-0 | (3) 1000n Ao 19606, 1964 
Pirlot 6 +oON 9000-0 1830-0 
é Tou Inj 9100-0 } »B" (2) 
10500-0 
Kep Ninf 9400-0 ”B” (1) 
Cencherae Scinidae 
58.Scina wagleri Ten | KK In| 8500-6000 ops (@  Oxeno KK Bunorpanos? 
abyssalis rB 7800—4 200 ey 3500 1957, 19606, 
Vinogradov MB TIn} 8500-0 ~B” (1) ; 1968, 19706 


Kep TIn} 9400-0 ”B” (1) 
Kpome Toro, Bo3MoxHo, OG6uTaioT riy6x%xe 6000 mM cnenyioume Nenarnueckve BHOLI 
™ rogotpan Gammaridea 
n eos 
B« Cemefictso Eusiridae 


59.Eusirella longi- Men\ Byr [nt 8500-0 "Br(1I) =~ es Bupurrettu,= 
setosa Birst. et f Bunorpanos,> 
Vinogradov ton p 1960 
60.Eusirus fragilis biter | To Tn 9120-0 "B” (1) - - To xeS 
Birst. et : 
Vinogradov 4 Y 
| & ToN pCemMetictBo Hyperiopsidae \- 
61.Hyperiopsis Ten { Tonk In 6900-0 B" (1) ~ ~ Toxe> 1 
anomala Birst. 
et Vinogradoy Noy ? ' 
62.Parargissa cur- Ilen Hr Tix 7000-0 »>B”(1) - - - 
ticornis Birst. ; i 
et Vinogradov BG P i 
63.P.longipes Tlen byr TIn 8500-0 "B” (1) - - ie 
Birst. et Vinogr. m 


Nopotpag Hyperiidea 

CemettctBo Scinidae 

64.Scina chelata Ten KK In 7750-0 "B” (1) Butorpano? 
Vinogradoy 19706 


t 
I 


Kpome roro, moxa He Onpefenenubie GinxKe amunogsl Garin nodMaHbl IKCNEMHUMAMH H3 3/C "AKaleMHK 
Ky pyatos”’ s xenoGax: UnnuacKom — 7200—7720 m [Bennes, 1972], OxHo-CannsnqeBom — of 6150 0 
8116 m [Bunorpapopa x Ap., 1974] h Pomanur — 7460-7600 m [ Bunorpanosa, 1974} 


i 
| 
} 
\ 
{ 
*TIo mannpim O.E. KamMencxon, 3ToT BHA H3BecTeH Takxe 13 KK n Anon xenoGon. | 
**Tlans [ Dahl, 1959] cuntaet HanGonee Be pOATHDIM, YTO CQHHCTBCHHDIM DecbeKTHbM IKZEMIMIAD OTHO- 4 
CHTCA K HOBOMY BH H, BO3MOXHO, K HOBOMY pony. . 
***Buputeih u Banorpagorn [1960] commePaiotca B CaMOCTOATENIBHOCTH 3TOTO BHA, NHUIb He3sHaqH- : 
TeNIbHO OTNHYaIOWeroca OT Scopelocheirus schellenbergi, a Taxxe B OGOCHOBAaHHOCTH BbINEIEHHA pola Hy 
Bathycallisoma. OgHako Bepuap [ Barnard, 1969] s cBoqNOM mepewne CeMedcTS H ponos Gammari- } 
dea ocTannaet 3TOT BOMpOC OTKPbITbIM, yK83bIBaX pon Bathycallisoma Kak CaMOCTOATeNbHbINA } 
(p. 328) 4 ofHOBpeMeHHO oTMe4Yad efo KSK CHHOHHM Scopelocheirus (p. 362). 4 
****O pupax, OTMEYEHNBIX YETLIPHMA 3BE300uUKaMH, Kamenckan (1981a] yKa3nrBseT, YO OHH No pany | 
| 

} 

\ 

t 

| 

t 

j 

t 

t 


Lae eee ee hme dn name Ae Melee ce eae Nineteen suaah-enenctinett 


MpH3HaKOB OTNHYAIOTCA OT APYFHX BHOB Toro xe pora, 

*¢*°*¢*PauxH H3 Ilepyaxckoro «xe106a No panxy NpH3HaKOB OTNHYANWTCA OT aTMAaHTHYECKOrO BHAS “A duateas 
lis, ommcanHoro 43 KancKoit KoTHOBHHb! Ao 43 ynoBa 1000—0 Mm [ Barnard, 1964]; cm. taxxe: [Bup- 
witeHu, BuHorpagos, 1970, c. 410). 


a eee 


eee niente ene tamonree 
: . 
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TABLE 15. PANTOPODA 


312 


*Turpaeva notes [1974] that P. longituberculata individuals from both deep-sea trenches differ 
significantly from representatives of this species from shallower habitats (the abdomen is shorter than the 
body respectively by 1.8-2.7 times and 3-5 times). 


Key: 


. No. in order 
. Species 
. Finding below 6,000 m 
. Trench or trough 
. Depth, m 
. Research vessel (number of findings) 
. Dissemination at shallower depths 
. Minimum depth, m 
Region of encounter 
j. Source 
k. Family 
Column j 
1. Turpaeva 


moro mhoaAnn es Pf 


TABLE 16. GASTROPODA 
(the system of former subclass Prosobranchia is given per Golikov and Starobogatov [1975] 
that is divided it into three independent subclasses) 


313 


Key: 


ll cue ean \- ac © OO =) 


. No. in order 

. Species 

. Finding below 6,000 m 
. Trench or trough 


Depth, m 
Research vessel (number of findings) 


. Dissemination at shallower depths 
. Minimum depth, m 


Region of encounter 
Source 


. Subclass 


Order 


m. Family 


Column 8 


1. 
2. 


Beliaev, Mironov 
Moskalev 
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Ta6nuua 15 
Mopcxue nmayxu — Pantopoda 










Haxoxgenne rmy62%xe 6000 M PacnpocrpsHenne 


Ha MeHDIIMX ry 6H- 


; p Kk Cemeictso Ammotheidae 
1, Ascorhynchusbirsteini Mep 6040 "AK" (1) = 2 
Turpaeva) = * $6 s 
2. A. inflatum Stock mMCxotna 5565-6070 "AK”(1) 2740 To,wAo Typmaesa, 1974 
& Cemeticrs 0 Colossendeidae 
3. Colossendeis sp.(ex AnAL 6410-6757 "B"(1) =~ = 


Typmaesa, 19718 J 


Typnaesa, 1969 


gt. articulata) NwW+S 
4. Pantopipetta longitu- KK 6090-6710 "B”’ (2) 3239 can Typmaesa, 1971a, 1974 
berculata (Turpaeva) 10CSS 6052-6150 AK” (1) To, x5 Ao 


&Cemetictso Nymphonidae 


ff 
5. Heteronymphon pro- KK app 6860 2 "B” (1) 4915-— cTo Typnaesa, 1956, 1971a 


fundum Turpaeva Anon 6156-6380 "B” (2) 4985 ywnIN © 

6. Nymphon femorale Ban B® 6490-6650 "Gal”’(1) 4040 cHo Fage, 1956 
Fage sAe 

7. N. bongitarse caecum. Anon 7370 "B” (1) - ~ Typmaesa, 19716 
Turpaeva nese 

8. N. procerum Hoek KK 6090-6135 "B” (1) 2450 cHw-BTo, Typmaesa, 1971a, 197 

Tne cut Ao 
9. N. tripectinatum AndH 7370 "B” (1) 2 AXS Typmaena, 19716 


Turpaeva 


* Typnaeza [1974] otmewaer, uro oco6u P. longituberculata u3 oGonx riyGoKOBonHBIXx *«en060B cymecT- 
BeHHO OTNMYBIOTCA OT MpepcrasHteneH 3TorTO BUNA H3 MeHee rnyGoKoBonHbIx MecTtooGuTannn (aGgoMeH 
KOpoYe TYIOBHUa COOTBETCTBEHHO B 1,8—2,7 pa3a HB 3—S5 pa3). 





Ta6mmua 16 


Bproxovorne MommtockH ~ Gastropoda 
(cucrema 6p1Bwero nogaKsacca Prosobranchia gana no Tonukosy u CrapoGorarosy 
[Golikov, Starobogatov, 1975], 
Ppa3AeNHBUIMM ero Ha TPH CAMOCTOATEIBHBIX MOAKNacca) 


Haxooxnenne roryGxe 6000 mM 
Cc 







Pacnpoctpanenne Ha 
MeHBLUMX FiryGHHax 





K Mogxknace Cyclobranchia 
4 Orpx#a Docoglossa 
it CemefttctBo Bathypeltidae 
8560-8720 "B”(1 7 T 
dy e 60-87 (1) 570 ‘0 


1 
1977a (Mockanes) 2 


1. Bathypelta pacifica 
(Dall) 


Benazes, MupoHos, 


CemetctTso Bathysciadiidae 


2. -Bonus petrochenkoi SN oN 8240-9530 "B” (5) a ss 
Moskalev To 8950-9020 "B” (1) 


sean 973 
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Key: 


Column 8 

. Goryachev 

. The same 

. Vinogradova 

Lus 

. and personal report 
. Vinogradova et al. 


OCIDKAAW 
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Ta6xnua 16 (mpozonxerme) 


Si ae a ee es 


3. 


10. 


11. 


12. 


13. 


14, 


15. 
16. 


17. 
18. 


19. 


20. 


21.: 


Propilidium reticulatum 
Moskalev 


Fissurellidae sp. 


Seguenzia sp.sp. 


Skeneidae sp. 


Guttula galatheae 
Knudsen 
Trenchia wolffi 
Knudsen 
Trenchia (7) sp. 


Trochidae sp.sp. 


Naticidae sp. 


Calliloncha iturupi Lus 
C. solida Lus 
Paracalliloncha ultra- 
abyssalis Lus 

Tacita arnoldi Lus 

T. holoserica Lus 


T. zenkevitchi Lus 
Tacita sp.n.Lus 


Tacita sp.sp. 
Buccinidae sp.sp. 


Buccinidae(?) sp. 


Mm Cemeticts o Propilidiidae 


nt+e 
KK 6090-6135 "B’(1) 500 CHB 
To 
kK NMogxaacc Scutibranchia 

Ror p #4 Dicranobranchia 
Mm CemMeftictBo Fissurellidae 
Oyun 6290-6300 ”B’’(1) 
PLP 


Tlogxnacc Pectinibranchia 
#4 Orpsn Alata 
emMetcTBo Seguenziidae 
An 7190-7250 ”B’(1) 


Thank, 47000-7170 "B” (1) 

ProKw 7440-7450 "B”(1) 
Lor pq Anisobranchia 
M CemetictsBo Skeneidae 

Onn PLP6 290-6330 B"(1) 


~ 
Cemetcrso Trochidae 


Kep 6660-6770 "Gal”(1) - - 
Kep 6620-6730 "Gal’(1) 5850 Kep 
Ryu 

ted 7440-7450 "B”(1) 


7970-8035 ”B”(1) 
7335-7340 ”B”(1) 
4 Orpag Aspidophora 
Mm CemekcrTso Naticidae 
Pom 6330-6430 "AK"(1) 
Aorpan Hamigiossa - 
McemeuctsBo Buccinidae 
KK 8240-8345 ”B”(1) - a 
MBIB 6770-6850 "B”(1) - - 
KK 8035-8120 "B’(1) - - 


P 
por! 


KK 6090-6135 ”B"(1) somo |S To 
K 6090-6135 B"(1) = - 

awa’ 6480~6640 ”B’(1) ? 
Tlep P 6040 -"AK”(1) 5200 Mep 


KK ~ 7210-7230 ”B”(1) _ - 


KK 4 p9000-9050 "B”(1) 
anal’ 7370 BC) 
KK.., , 6090-8015 ”B”(3) 
meee 6156-6640 B”(3) 
MCxo- 5650-6070 "AK"(1) 
tua SC 





Mockanes, 1977 o& 


Benses, Mupouos, / 
1977a (Mockanes) & 


Benses, Mupouos, ! 
1977a (Topaves) 3 


Bensxes, Muporion, / 
1977a 


Knudsen, 1964 
Toxe ¥ 


Benszes, MupoHos, 
1977a 
To xe ¢ 


Poa 


> 
Bunorpanosa, 1974 


JIyc, 1989 
Jyc, 1978 \o 
Tlyc, 1989* 


JIyc, 1981 
JIyc, 1971 n ms 
Hoe coo6uleHHe 
Tlyc, 1975 b 

yc, (HAHOe 
coo6uleHHe) | 
To xe u 


” 


Buuorpasosa H Op., 
1974 
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Key: 

1. Northwest trough 
2. Northeast trough 
Column 8 

1. Beliaev, Mironov 
8. The same 

12. Lus 

13. Moskalev 

14. Moskalev 

15. personal report 
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Ta6nuua 16 (mpononxenne) 


CE Bae Se I ee) Bo 


22. 


23. 


24. 


25. 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


33. 
34. 


35. 


36. 


37. 


38. 


.sp.n. 2 Moskalev 


Cwetsane Cancellariidae 


Admete bruuni Kep 6660-6770 ”Gal'(1) = 
Knudsen 
Cancellariidae sp. Nan 7000-7170 »B"(1) 
Bai 7335-7340 "B”(1) 
coMencrs o Fasciolariidae 
Thalassoplanes moer- C-3! 6096 "B”(1) 3962 
chi (Dall) kotm To 
CpQ 6272-6282 "B”(1) 
Kot To 
A 
Orpany Heterostropha 
Cemetictso Aclididae 
Aclis kermadecensis Kep 8210-8300 "Gal”(1) - 
Knudsen 
: m~n 
S é MeHcTBO Piramidellidae 
Piramidellidae sp.sp. Am 7230-7280 "B”(1) 
ManP 7000-7170 "B”(1) 
m £o tp x2 Homoeostropha 
Cemeicrtso Eulimidae (= Melanellidae) 
Melanella hadalis Kep 6660-6770 "Gal’(1) ~- 
Knudsen 
Orpaag Planilabiata 
Cemetictso Bathyphytophilidae 
Bathyphytophilus ca- a) (B) 5800-6500 "AK"(1) 2450 
ribaeus Moskalev ae (0) 5900-6300 "AK (2) 
6740-6780 
Aenigmabonus kurilo- KK 6090-8120 "B”(2) - 
kamtschaticus 
Moskalev m 
CemeitictsBo Cocculinidae 
Bandabyssia sp.*** Byr 6920-7657 ”B’’(1) 
; cAY 
Caymanabyssia spina Katim 3) 6800 "AK”"(1) ~ 
Moskalev cay 
Katim (O) 6740-6780 "AK" (1) 
Cocculina superba AprAné-6079 *’Vema” (1) - 
A. Clarke KOTI YT ROUGH 
Cocculina sp. NP PR 7540-7960 *JEP”’(?) 
Fedikovella cayman- (B) 6800 "AK" (1) - 
ensis Moskalev (0) 6740-6780" AK” (1) 
Fedikovella sp.n.1 TIPP@ 7950-8100 "AK"(1) - 
Moskalev 
Fedikovella sp.n. 2 TIPP& 8330 "AK" (1) 3000 
Moskalev chy 
Pseudococculina Katim (B) 6800 "AK" (1) 3700 
sp.n. 1 Moskalev (O) 6740-6780 "AK" (1) 
Pseudococculina KK 6090-6135 ”B”(1) 4700 


- Knudsen, 1964 


Benses, Mupoxon, 7 
1977a 


| ie 
To yc, 1973**; Bouchet, 
Waren, 1985 


- Knudsen, 1964 


Benxes, Mupouos, 7. 
1977a 
- Knudsen, 1964 
nw trop 3 
C3, rpon Mocxanes, 1978 
To 
- To xe g 
Mocxanes, 4 
AWWHOe cooSueHHe iS 
= MockanesB R f 976 
i Clarke, 1960, 1961 
Voss, 1969 4 
- Mockanes, 1976 
4 
- Mockanes, 1976 
CARB. H MHUHOe coobuleHHe iS 
Kapu6- Toxe @ 
. To xe* eet 
coe CZ) 
c To ” 
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Key: 


Column 2 
a. Several species close to the undefined 


Column 3 
1. Northeast trough 
2. Northwest trough 


Column 8 

14. Moskalev 

15. personal report 
16. Kantor 

17. Sysoev 
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Ta6xnua 16 (mponom«enne) 


Sa aa a Se (ae eee ee 


39. 


40. 


45, 


Pseudococculina 
sp.n. 3 Moskalev 
Pseudococculina 
sp.n. 4 Moskalev 


. Abyssobela atoxica 


Kantor et Sysoev 


. Abyssocomitas kurilo- 


kamchatika Sys. et Kant. 


. Benthomangelia abyssor 


pacifica Sysoev 


. Famelica pacifica 


Sysoey et Kantor 

Gymnobela angulos 

Sysoev 

G. latistriata Kantor 

et Sysoev 

Kurilohadalia brevis 
Sysoev et Kantor 


. K. elongata Sysoev et 


Kantor 

Oenopota reticulosculp- 
turata Sysoev 
Oenopotella ultraabyssa- 
lis ultraabyssalis Sysoev 


. O.u, aleutica Sysoev 
. Pleurotomella cancellata 


Sysoev 
Thesbia unica Sysoev 


Tuskaroria ultraabys- 
salis Sysoev 


. Vitjazinella multicos- 


tata Sysoey 


Xanthodaphne bougain- 
villensis Sysoev 


. X. laevis Sysoev 
. X. palauensis Sysoev 


X. tenuistriata Sysoev 
Gastropoda Prosobrare 
chia (HecKOJIbKo BH- 
nos, 6nvxe He ompe- 
nenemmmx) A 


Ow PUP 589-2400 


"B"(1) - 


AB 7 6820-6850 “B"(1) - 


4, 


TpAA Toxogiossa 


Moeemettctao Turridae 


Caen 6096-6127. 

To 

KK 6090-6117 
! 


Cs KotTn 6065 

To 2 

C3kotn 6096 

To a 

C3Kotn 6096 

To 

CaKkotn 6096 

To 

nA p 7210-8015 
Ato’ 6156-6207 


KK 7210-8430 


i 
C-3 koTn 6065 


To 

KK 6090-7230 
TAP 

ANlon 6156-6207 


AnA& 6965~7000 
HBIB 6770-—6850 
C3Kotn% 6096 


To a 

C2 Kot 6096 
To 

KK 7210-7230 
KK g 6090-6135 
C3 Korn 6096 
To 


Byr B& 6920-7657 


Byr 6 7947-8006 
NanPL 7000-7170 
6770-6850 


Wee 

Bonk’ 6330 

ws , 10220-10730 
7420-9990 


HIE NH 6680-6830 
Tow § 10415~10687 
Kep 9995-10015 
PomR 6330-7600 
wcSS 6052-8116 


MCxotua 5660-6070 


14, 3ax. 1380 


Seo 


»B” (2) ra 


~B(1) 
~B’ (1) 
"B” (1) - 
"B” (1) 
"B" (1) 


"B" (3) = 
~B”(1) 
~B” (5) £3. 


»Br q) 
ids Sa (2) 


"B" (1) 
~B (1) = 
»B” q) - 
"Bm(1) 


"BM(I) = 
"B’*(1) uaa 


~B"(1) _ 
"B”(1) 


"B’(1) - 


"RY (i) _ 
~B” (1) _ 
BY (1) _ 
"B’*(1) 

Be (2) eee 
"B"(2) 

"B" (1) 

“Br (1) eee 
"B"(1) 

vAK” (2) 

wAK” (5) 

"AK" (1) 


aw 


Mocxames, ! 
mHHOe coobmeHHe (5 
To xe @ 


1G {7 
Kanrop, Caicoes, 
1986 iT 
Csicoes, Kantop, 
1987 i 
Caicoes, 1988a 

17 lt 
Cuicoes, Kartop, 
To 
cucdh, 1988a 

@ ft 
KanTop, Csicoen, 
1986 
cucobh 
1986 
To xe& 


(472 
, Kantop, 


47 
c-3 To Carcoen, 19886 


REGION 
Patou To >xe g 


As 
An 





” 


17 
Cxicoes, I288a 


Caicoes, 19886 


“7 
Cuicoes, 1988a 


To xe g 


Benses u mt 1960; 
Bynorpanona, 1974; 4% 
Buvorpanona x Op., 
1974 }2 

Benxes, Mupouos, 
1977a 7 


PASS TNR AEE ney eR ce en 
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Key: 
Column 8 
16. Minichev 


*A photograph of P. ultraabyssalis was published in the book Research Vessel Vityaz and Its Expeditions, 
[1983, Table V, 3]. 

**V_ Ya. Lus in 1973 described a new genus and species Brevisiphonia circumreta Lus, but in 1985 it was 
reduced by Bouchet and Waren in synonymy Th. moerchi. 

***The genus Bandabyssia was established by Moskalev [1976] for the only species B. costoconcentrica 
Moskalev, 1976 that was found in the Banda trench (B, st. 6783T, 5° 27 's, 131°39'e) at depth 5,700 m. 
Judging from the depth, it is quite likely that this species penetrated into the Banda trench also at depths 
over 6,000 m. 

****Tn the work of T. Wolff [1979], the findings of this species in the western and eastern parts of the 
Cayman trench are indicated as belonging to different species. During subsequent processing of the 
material, L. I. Moskalev established that in both cases, specimens of the same species were caught in both 
cases. 

***** Only empty shells were found. 
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Ta6nuua 16 (oKoHyaHHe) 


aa a rs a 


61. 


62. 


64. 


65. 


66. 


67. 


68. 


69. 


70. 


71. 


Phyline sp, 2 Minichev 


Phyline sp. 3 Minich. 


63, Phyline sp. S Minich. 


Phyline sp. 6 Minich. 


Phyline sp. 7 Minich. 


Volvula sp. 1 Minich. 


Volvula sp. 2 Minichev 


Cylichna crispula 
Watson 


Cylichna sp. 1 Mi- 
nichev 

Cylichna sp. 4 Mi- 
nichev 
Tectibranchia sp.sp. 


k Mogxanace Opisthobranchia 
sd Orpaa Tectibranchia 
thy CemettctBo Phylinidae 


CseKotn 6065 "B" (1) 


To rQaP 
ance 7565-7587 
An AL 6410-6757 


ABY AP 6820-6850 


ast®® 6820-6850 “B”(1) 
3 CemefctBo Retusidae 
C-3 KoTn 6096 "B”(1) 
To 
Byr8®G 7974-8006 ”B’(1) 
McemettctBo Scaphandridae 
C-B koTn 6065. "B”"(1) 
To . 


BY” (1) 
RB” (1) 
RB» (1) 


C-B soa 6065 “B’(1) 


To 

HBYg 7305-7315 "B"(1) 
MB IB 6770-6850 
AnYAP 7230-7280 
Tan P& 7000-8035 
locSS 7206-7934 

MCkorusa 5650--6070 


"B"(1) 
"BM (1) 
"B™ (2) 
"AK" (2) 
»~AK” (1) 


2940 


285 


16 
Munutes, 1969 
To xe 8 


Benxes, Bunorpanosna, 
1961a (Munnues) JG 
To xe g 


é 
Sani’, 1969 


To xe & 


nate 1969 


To xe ¥ 


” 


Benses, Mupouos, 7 
1977a 


*®Mororpadua P. ultraaby Salis Gpina onyOmmkosaHa B KHHTe "HaywHO-HccnenoBaTembcKoe CyMHO 
*BuTaap”’ 4 ero akcnennuMK” [ 1983, Ta6n. V, 3}. 


e*B 


cBegex Byure 1 Bapexom 8B cHHOHHMmNO Th. moerchi. 
***Pon Bandabyssia 6n11 ycranopnenx Mockanepbi [1976] ana epsnctTBeHHoro Buna B. costoconcentri- 
ca Moskalev, 1976, HaigenxHoro B xeno6e Banna ("B”, cr. 6783T, 5° 27%0, 131° 39's) Ha rny6une 
5700 m. Cyna no rnyGuHe, BecbMa BepOATHO, ITO 3TOT BHA NpoHHK B «xenoGe Banga 4 Ha rnyGunel 


Goree 6000 m. 


1973 r. B.A. Jlyc Gein ommcan HoBBIN pog # BHL Brevisiphonia circumreta Lus, Ho B 1985 r. on Gain 


***9*B pa6ote T. Bonmeda [Wolff, 1979] naxoxneHHA 3TOFO BHOA B 3AaMAaMHOH HM BOCTOUHON GacTAX *KeN06a 
KaitmMaH yka3aHbI Kak OTHOCAUIHECH K pa3HbIM BHoaM, B mponecce nocnenyroulen O6paGoTKK MaTe- 
puana JI.H. Mockanessm Gpbino ycTanopneHo, uTo B OGOHX cryyaAnx Gym NOMMAaHbI OCOGH OfHOTO 


7eee* HalteHbI TOMBKO NyCTble pak OBHHDI. 


uM TOrO Ke BHAA. 
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TABLE 17. SCAPHOPODA 


S22 


Key: 


. No. in order 

Species 

. Finding below 6,000 m 

Trench or trough 

Depth, m 

. Research vessel (number of findings) 
. Dissemination at shallower depths 
. Minimum depth, m 

Region of encounter 

. Source 

. Order 

Family 


-ARS rom mona Pp 


Column d 
1. Northwest trough 
2. Northeast trough 


Column j 


. Chistikov 

. The same 

. Card file of S. D. Chistikov 
. Beliaev 

. Vinogradova 


mAb WN Re 


*Scaphophoda from the deep-sea collections of the Soviet expedition were processed by the late S. D. 


Chistikov, but the results were published only partially [Chistikov, 1982a-c, 1983]. I cite the preliminary 


analyses of S. D. Chistikov by the Scaphopoda per-station card file that he compiled. 
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Ta6nnua 17 
SIonaronorue mMonmocku — Scaphopoda 








PacnpocrpaHenme HcTouHnk 


Ha MeHbUINX ry Gu- 


Haxoxmnmenne rny6xe 6000 m 











«en06 wik | rnyGHxe, 
KOTNOBHHE | M 





. k Otpsxq Gadilida 
; c A cemeacrso Entalinidae 
1. Costentalina cayma- Katim(O) 5900-6300 "AK"(1) 5930  Katim  Yncruxos, 19826 / 


nica Chistikov TAP 6740~-6780 ”AK"(2) Wd 
2. C. tuscarorae tusca- Anon 6480-6640 "B’’(1) 4995 c3aTo Toxe 

rorae Chistikov C-3 Korn 6126 "B”(1) 

; To 2 

: 3, C.t. subcentralis C-3 KoTN 6065 "B’(1) 4370 To ny 

: Chistikov To z 

4. Entalinidae sp. sp. KK / 6090-6675 'B’’(2) Kaprorexa C.J. und 
C-3 KoTn 6096 "B"(1) crukosa* 
To 


wc S$ 6052-6150 *AK'%(1) 


i CemMefActTsBo ? 


*OGpa6oTKa Scaphopoda u3 rny6oKoBoqHbIx cOopoB copeTCKHX 39KCNeOMUNK MpOBOTANAaCh NOKOHHDIM 
CL, Unctukossim, HO ee pesynpTaTE onyGuH KOBaHbI NUD vacTHUHO [ Wactukos, 1982a—s, 1983]. Iipu- 
BOMY MpenpapHtTenbHple oNpenenenna C.J. WnctHKOBAa NO COcTaBNeHHOH HM NOCTaHUMOHHOH KapToTeKe : 
} ckacbonon. i 


| 5. Siphonodentalium ga- As y 6900-7000 "Gal’(1) — - Knudsen, 1964 
latheae Knudsen ‘ 
| Cemefctso Gadilidae 
1 6. Gadilidae sp. sp. C-3 KOTH 6096 "B" (1) Kaptotexa C.J]. uf. 

To 2 crHKOoBa* 

C-B KoTH 6065 ”"B™(1) 
{ To gZ 
| CemeAcrtsBo Pulsellidae 

7. Pulsellidae sp. C-3Korn 6160 "B"(1) "To xe & 
{ To A 

| 8. Scaphopoda (6nHxe aan - 6480-6640 "B”(1) Benue, bunbteane: 
| He oftpefenenubie) Byr BE | 6920-7657 "B”(1) pa, 1961a; Bennes, ¥ 
{ C-3 KoTn 6065 "B”(1) 19666; Kaprotrexa 3 
| To C.0. Uncruxona*; 

se Y 6820-6850 "B”(1) Bunorpanona, 1964;5 
| Pom R 6330 "AK" (1) Bukorpagosa x Dp., 5” 

mM CkoTHa §=©55650-6070 “AK"(1) 1964 . : 
| Sc : i 
| 
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TABLE 18. BIVALVIA 


(The Bivalvia system is given per Skarlato, Starobogatov [1979] with change 
per Filatova, Shileyko [1984]; Shileyko [1989] 
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Key: 


. No. in order 

. Species 

. Finding below 6,000 m 

. Trench or trough 

Depth, m 

Research vessel (number of findings) 
. Dissemination at shallower depths 
. Minimum depth, m 

Region of encounter 

Source 

. Superorder 

. Order 

m. Family 


- ASS oe mono op 


Column 3 
1. Northwest trench 
2. Northeast trench 


Column 8 

1. Filatova 

2. Shileyko 

3. and unpublished data 
4. The same 
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Ta6nuua 18 


ipycrBopszartsie MommockH -— Bivalvia 
(Cuctema Bivalvia nana no Ckapnato, CrapoGoratosy [1979] 
C H3MeHeHHeM No Owiatosod, Maneftko [1984]; Lanettko [1989]) 





Haxoxnenne rny6«e 6000 uw Pacnpocrpaneme 
Ha MeHBDOMX r1y- 





ke Hagortpag Protobranchia 
Orpag Nuculida 











i M Cemetictso Ledellidae with 1 
1, Bathyspinula(Acuti- C-3Komm 6096 "B"(1) 3610  #To,3Ho wratosa, 1958, 
! spinula) calcar (Dall) To 2. ; 1976; Okutani, 1974; 
CsBKotn 6065 »B’(1) @unatosa, Mxneitko, 2. | 
| To Ry 1984 i \ 
¥ 2. B.(Bathyspinula) bogo- PtioK10 6810 ”B" (1) - - @yw1atosa, 1958, 1976 i 
\ rovi (Filatova) Our PLP 8080- ”B” (1) H Heony6nuKoBaHHEic 2 
8400 jaHHEe | 
.. Anon TAP 7350- = "B” (1) { 
| gees 7310 i 
| 3. B.(B.) knudseni (Fila- KK 6860 "B’(1) - - @unatosa, 1976 
; tova) i 
tt 4. B.(B.) latirostris Anon JAP 7350- =—"B"(1) ~=—«3960-~—Ss To Ownarosh, Iunenxo,2- | 
Filat. et Schileyko 7370 1984 ; 
5. B.(B.) oceanica (Fila- An AL 6296— "B"(1) 4550 To @unatosa, 1958, | 
tova) 6328 1976; Okutani, 1974, | 
KK 6090-  "B"(4) 1982, unatona, | 
6710 Iunefko, 1984 | 
Anon TAP 6165~ "B”(1) Xu 
6207 i 
HB TB 7500 °SM""(1) 
; C-3KoTn/ 6090- "SM"(4) 
To 6320 ”*KM""(1) i 
C-8 Kom a 6060— "BY" (1) 
To 6282 
Tep P 6324— ”’Vema’’(1) 
6328 i 
6. B.(B.) thorsoni Pom 6330— "AK"(1) 5220 mePr ®ynatosa, 1976 
(Filatova) 6430 
mp P& 6400 "AK” (1) ( ; 
7. B.(B.) vityazi (Fila- An AZ 6965— ”B” (2) - - @unatosa, 1964, 
tova) 7250 1971, 1976 
KK 6475—- ”B” (12) 
9335 
Anon JAP 6660- ”RM"(1) 
Cay 7587 ”B"(3) ere i 2 
8. Ledella (Ledella) Kaim(B) 5800-— "AK" (1) 3196 BH3 Ao, Onnatosa, lilnnefko, 
crassa Knudsen SC 6500 esTo 1984 
9. L.(Magaleda) MCxoTua 5650— "AK (1) 2520 S@1-B Ho, To xe 4 
inopinata 6070 SW-3 To 
(Smith) 
212 
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Key: 
Column 8 
5. Beliaev 
6. Mironov 


7. Vinogradova 


* Apparently, species of the ultra-abyssal genus Bathyspinula. The analyses were made before the status 
of Bathyspinula was raised from subgenus to genus rank. 
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10. Ledellina convexi- 


rostra Filat. et 6670 1984 
Schil. e 
11.L. olivacea Fil un Ch = 7720 MAK*(1) 5300 BTo  Towe 4 
et Schil. ‘ 5 6 
12.Spinula sp.sp.* up LB 6770- ”B" (1) Benstes, MHpoHosB, | 
6890 1977a (unatosa) ; / 
Map M == 7340- "BY" (1) Bunorpanosa, 1974 
7450 
an YAP i990, Bea) 
7250 
Tan PL 7000-3 =”B”(1) 
7170 
oun PLP = 6290- ~—S”B*(3) 
9990 
ped 6660- "3B" (1) 
6670 
Pom& 6330~ ~—"AK""(1) 
6430 / 2 
13. Parayoldiella (Interca-e KK 7600- ”B” (1) - - Ownatosa, WunettKo, 
laria) mediana Fil. JAP 7710 1985 
et Schil. Anow 7350-  —-"B" (3) 
7587 
14.P.(Parayoldiella) angu- Map M 8890-— ”B'(1) - - To xe 7 
lata Fil. et Schil, 8900 
oun PLP gaggo— BC) 
8580 
15.P.(P.) hadalis (Knudsen) Oun PLP 10150-  "Gal"(1) — = Knudsen, 1970; 
(= Sarepta hadalis 10190 @wiatos’, linnefiko, 
Knudsen) 1985 
16.P.(P.) idsubonini wBZA oggoo— Ss BQ2) | x @wiatona, 1971; 2 
(Filatova) 8900 Ounatosd, Ilnneftko, 
1985, 
17.P,(P.) inflata Filat. Map M 7340- "BY1) = = Ounarosa, tlunehio, 
et Schil. Be 72e 7450 1985 
Sin 8560—”B”(1) 
8720 
Man AL 7970— "8B (11) 
8035 
OurPLP  3440—- "8B (3) 
9990 1 
18.P.(P.) knudseni Fil, @ur PLP 9820—- = "Gal"(1)_~ = ‘Knudsen, 1970; Owna- 


et Schil. (= Yoldi- 10000 Tosa, llmneftko, 1985 
ella hadalis Knudsen) : ca y, 
19. P.(P.) ultraabyssalis KK 8355— ”B’’ (5) Oundtosa, 197}; Onna- 
(Filatova) 9530 rosa, llmiettko, 1985 
20.Parayoldiella (P.) sp. 10C SS 8008-  —- "AK" (1) Gumaroya, 1974 
n. Filatova yoLc 8116 s 6 
21.Parayoldiella sp.sp. Bonk 6330— ”B” (2) Besises, MupoHos, 
8540 1977a (®@wnatosa) / 
ManPL = 7000- ~—B(1) 
7170 
Ow PLP 7610-2) 
9750 


*Tlo-sHHMOMY, BHOBI yierpaaGuccaibHoro pona Bathyspinulsa. Onpenenenua Obuin npoBeyeHxE 10 
noBbuuema craryca Bathyspinula c nompomonoro mo pomosoro paHra. 213 
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Key: 


Column 8 
8. personal report 


** In the work of Vinogradova et al. [1974], these Mollusca are indicated under the name Neilo sp. 


*** Tt is possible that some of these species are from the family Ledillidae (A. A. Shileyko, personal 
report). 
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Ta6nwya 18 (mpopompKeHHe) | 


rae M\CcemeittctTBo Malletiidae ALtu 


22.Malletia cuneata Anon 6156— “B’(1) 1977 Bee Knudsen, 1970 ; 
(Jeffreys) ss 6207 oKe ! 
23.Malletia sp.n. Filat** 10C 7200- "AK”"(2)  — OCes aus baratons, 1974 ‘ 
71934 ! 
24. Malletia sp.sp. KK 6860— ”B” (2) Bene 19666; Be 
JAP 7230 nates, MupoHos,G 
Snow 1565— "B”(1) 1977a (@unatosa);/ 
i 7587 @unatosa, 1974 
C-3 KkoTn To 6096 ”B"(1) / 
ol C- Kom 6272- ”B" (1) 
To ' 6282 : 
MarnP& 7970- = B”(1) 
8035 
om PLP 6290- 8B” (2) 
7880 
pet di 6660— "B” (1) 
Le 6670 
mMCxKoTHa 8 5650— "AK" (1) 
6070 
ra . 
CemetictBo Nuculanidae 
25. Neilonella hadalis Kep 6660-— "Gal”(2) — - Knudsen, 1970 
Knudsen 7000 5 
26. Neilonella sp.sp. An AL 1246 ”B"(1) Benes, 19666 
(®unatosa) ; 7 
KK 6475— ”"B" (2) ®yw1atosa, 1974 
SC 8430 f 
mCxoTua 5650— "AK (1) 
6070 
27.Yoldia kermadecensis Kep 8210— ss "Gal"(1)_ — - Knudsen, 1970 
Knudsen 2 8300 5 
28. Yoldiella sp.sp.*** Cs Kotn 6065 ”"B” (1) Bensies, 19666 
To | / (@unatosa); Oun-/ 
oc SS 6875 "AK" (1) natopa, 1974 
29.Nuculanidae gen.et Tou TON 10415- "B"(1) - - Benet Bunorpano-7 
sp. nov. Filatova 10687 a, Owiatopa, 1960 
Kep 8928— "B”(1) / 
9174 P 
30. Nuculanidae gen. et sp. asY 6820-— *B" (1) - - Oywiarospa, 1961 
nov. Filatova 6850 
Ciuieneind Tindariidae Ss 
31. Tindaria sp.sp An AL 6296— ”B”(3) Benses, 19666; 
7286 5 Benaes, Mupoxos, 
KK 7210- "B" (1) 1977a (@wnatosa) / 
7230 
vubIB 6770—- "BY" (1) - 
2 6890 
C-B KoTH 6065— "B” (2) 
SUBDADEL To 6282 2 
32.TMogotpag Nuculina Kep 6960— "Gal’(1) - Knudsen, 1970; Iu- 
fam., gen, sp.? 7000 mefKo, JIHUHOe Co- § 
(= Phaseolus faba oGiueHne 
Knudsen) 
**B pa6ore Bunorpanosa H Op. [1974] 39TH MOJINIOCKH yKa3aHbI NOW HazBaHHeM Neilo sp. 
***Bo3mMoxHO, KakHe-TO BHbI H3 CemeiicTna Ledellidae (A.A. Dmietko, nuuHoe coo6menne) . 
214 
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* Pourtalesia heptneri Mironov were found attached to sea urchin spines. 
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Ta6nuua 18 (mponom«enne) 


a eee ie ee es ae ee 


33. Montacuta sp.sp.** ** 


34. Montacutidae sp.sp. 


35, Dacridium sp. 


36. Axinopsis sp. 


37. Axinulus aff. pygmaeus 

’ Dall 

38. Axinulus sp.n, Fila- 
tova 

39. Axinulus sp.n. Filat. 


40. Axinulus sp.sp. 


41. Lima Sp.sp. 


42.Cyclopecten 
(Hyalopecten) 
hadalis Knudsen 

43.Cyclopecten sp. 


k Hapotpag Autobranchia 
Z Orpan Lucinida 
CemetictBo Montacutidae 
Ban © 7130- "B”(2) 


pee —- 7340 
oun 6290- BY” (2) 


ne 8580 
Cemetictso Myftilidae 
ise 6050— - *AK(1) 
6150 
Mm 
gap Cemeftcrso Thyasiridae 
Anou 6156—  =—-"B” (1) 
6207 
fin ¥ 6820- "B'(1) — 
6850 
as Y 6841- "BY(2) ~ 
Ten — 7060 
Tou 10415—- "B"(I) - 
10687 
Kep 8928-—  °"B”(2) 
10015 
Andy 6460-  ”B”(2) 
7285 
KK 6150— "3B" (2) 
Tae 9050 
Snow 7350—- ”B"(2) 
Vole = 7587 
Bonk 8530— “B” (1) 
8540 
Man P& = 7000- SB") 
7170 
Byr BG =. 7974- ”B” (2) 
9043 
Kep 9995—-  —- "B”(1) 
10015 


4 Orpan Pectinida 
Cemefcrso Limariidae 


KK 9000— ”B” (1) 
AP 9050 
noH 6156— ”B’(1) 
6207 
WB £8 9715-— "B"(1) 
9735 
Bur V nee BY” (1) 
CemetictsBo Pectinidae 
Kep 6620— *Gal’(2) 
7000 
sé 
mCxotua  5650- "AK" (1) 
6070 


nibs. 19786 


va b 
Benses, MupoHos, 
1977a (®wnaropa) / 


Ounatosa, 1974 f 


Ss 
Bennes, 19666 (®una- f 
ToBa) 
@unatopa, 1961 | 


To xe 


A 7 
Benses, Bunorpayo- 


Ba, ayaery 1960 


5 
Benaes, 19666; 
S Benstep, Mupoxos, 
1977a (@wiatopa) / 


s 
Benstes, 19666 
(@wiatosa) J 


Knudsen, 1970 


/ 
@Ounatosa, 1974 


****OOHapyxeHbI MpHK pemIeHHbIMH K HINI8M MOpCKHx exe Pourtalesia heptneri Mironov. 
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So2. 


*****These species were previously known only in shoal findings. Whole specimens of both species 
were found in the Banda trench in Pandanaceae that were brought to the surface. 
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TaOnmua 18 (mponomKeHne) 


ea 


44.Delectopecten 
‘randolphi 
(Dall) 
45.Delectopecten sp. 


46.Propeamussium sp.sp. 


47.Pectinidae sp. 


48. Xylophaga grevi 
Knudsen 


49.X. hadalis Knudsen 


50.Xylophaga sp. 


51. Bankia carinata 
(Gray) — 

52. Uperotus clavus 
(Gmelin) — 


53. Vesicomya bruuni 
Filat. 

54.V. profundi Filatova 

55.V. sergeevi Filatova 

56. V. sundensis (Knudsen) 


57. Vesicomya sp.sp. 


6156- = "B"(1) 
6207 

as Y 6820—- _ "B”(1) 
6850 

KK 6860— _"B”(2) 
8100 

An AL 6410——-"B"(2) 
7246 

kk 7210- ”B”(1) 
7230 

Byr B@ 7974- = *B”(1) 
8006 

HE ANH 6680——S_ "B""(1) 
6830 

Pom KR 6330— = "AK" (1) 
6430 


ALorpaa Venerida 


MCemeticTsBo Pholadidae 


Ban B 7250-- "Gal"(1)_—«545 
7290 
Kep 6660—-- "Gal(1)_— 
a 6770 
Csaxom 6272—  "B”(1) 
To 6282 
CemetictsBo Teredinidae* **** 
Ban = 7250— —"Gal(1) Mbixo- 
7290 Bote 
Ba 8 7250-  "Gal(1) To xe 
71290 ME 
SAKE 
CemefictBo Vesicomyidae 
Kep 6620- -"B"(1) += 5850— 
9174 "Gal’(4) 5900 
ANAL 7246 "B'(1)- 
KK 7210— —-"B"(9) 
9050 
KK 6090—--"B"(11) 
9530 
ap Y 6820—  "Gal(1) 
SAP 7000 ”B” (2) 
Snon 6156—  —-"B”"(3) 
nie 1587 
OoK 6330 ”B” (1) 
Map M 10700—_"B"(1) 
10730 
PomR 6330- " AK” (3) 
7600 


Sains, 1961; 
S§ Benses, 19666 
(®wiatosa) / 


5 Benses, 19666 


(®wnatosa) | 
To xe “f 


Bunorpanosa, 1974 7 


i 
Hupo- Knudsen, 1961 
Manait- 
cKHa 
apxH- 
nenar 
- To xe 4 

Ss 
Benses, 19666 

IN 
To, Ho, Knudsen, 1970 
Ao L 
To,Ho To xe 4 
Kep Ounatosa, 1969; / 


Knudsen, 1970 - 
@unatosa, 1971 / 


To xe + 


Knudsen, 1970; 
@unatosa, 1961 4 
Benses, 19666; 5 

S Benses, Mupouos, 
1977a (Munatora); / 
Buxorpayosa, 1974 7 


oeee*3m BHI panee OBDIH K3BECTHBI TONBKO NO MCJIKOBODHBIM HaxOumeHHaAM. B xenoG6e Banya wenpie 
SK3eEMIDIAPHI OGOHX BHIOB Onur HalifeHbI B NOWHATBIX CO DH mIonEex NakgaHyca, 
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Key: 
9. Ivanova 


335 


Ta6nuua 18 (oKoHYaHHe) 


1 eae eee a ee 


58.Cuspidaria hadalis 
Knudsen 
59.Myonera sp. 


60. Cuspidariidae sp.sp. 


61. Laevicordia sp. 


62. Lyonsiella sp.sp. 


63.Polycordia (Anguste- 
branchia) extenta 
V. Ivanova 

64.P.(A.) laevigata V. Iva- 
nova 

65.P.(A.) maculata 
V. Ivanova 

66.P.(A.) rectangulata 
V. Ivanova 

67.Polycordia (A.) sp.1 
V. Ivanova 

68.Polycordia (A.) sp. 2 
V. Ivanova 

69.P. (Latebranchia) ovata 
V. Ivanova 

10. Polycordia sp. 


71.Polycordia sp. 


k 


McemetictBo Cuspidariidae 


Ban 
a 
C-B koTN 


To 
anon" . 


oLe 
sin YAP 
Nan PAL 
OuPLP 
Posed * 
ByT BG 
Pom RL 


m 


CemefctTso Verticordiidae 


KK 
KK 
KK 
Tep P 
WCSs 
sc 


M CKOTHA 


Ow PLP 


Hanotpag Septibranchia 
Orpaga Cuspidariida 


6580- "Gal?(2) — 
7210 
6065 - ™B"(1) 


7565-  "B”(1) 
7587 

6330 ”B” (1) 
8215—  *B"(1) 
8225 
7190- = *B” (1) 
7250 

79170—-  —-"B"(1) 
8035 

6290- "3B" (4) 
9990 


6660— ”B” (i) 
6670 

71974— ”B" (1) 
8006 ; 
7460~ “AK” (1) 
7600 


OT pang Verticordiida 


6050—- "AK" (1) 
6150 


8175— ”B” (2) 

8840 

6272- ”B” (1) 

6282 

8185— "BV(1) 
8400 

8060- "B"(3) 
8400 


9000-— "B'(1) = 
9050 


8175- "B’ (4) = 
9335 
8610-— "B"(1) 
8660 
8175— ”B" (1) = 
8840 


6040 "AK’(1) 5740 


7200- "AK" (1) 
7216 

5650— “AK” (1) 
6070 

6290— "B” (1) 
6330 


Knudsen, 1970 


5 t 
Benses, 19666 (®una- 
ToBa) 

Benses, 19666; 

S Benses, Mupouos, G 
1977a (@unatTosa) ; / 
Butorpanosa, 7 
1974 


- 
@unatosa, 1974 


s 
Benxes, 19666 
(®unatopa) / 


Vsanosa, 1977 7 


To xe 4 


Qunatosa, 1974 / 


s G 


Benzes, MupoHos, 
1977a (®unatosa) J 
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TABLE 19. SIPUNCULA 
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Key: 
a. No. in order 
b. Species 
c. Finding below 6,000 m 
. Trench or trough 
. Depth, m 
Research vessel (number of findings) 
. Dissemination at shallower depths 
. Minimum depth, m 
Region of encounter 
Source 
. Family 


AS mo So moe 


Column j 
1. Murina 
2. Trip logs 


* A. Bruun [1955] indicated that Sipuncula were also caught in the Kermadec trench at depth 8,200 m, 


but this is probably an erroneous indication since Sipuncula were not indicated [Wolff, 1960] in a more 
detailed list of the catch composition from this station (Galathea, st. 649, 8,210-8,300 m). 


S37 










































Ta6smua 19 
{ Cunyuxymmyp: — Sipuncula 


Haxomzgenne rny6xe 6000 M Pacnpocrpanenne Ha 
MeHBINHX Fsty OMHBX, 


MaybHaA| scrpeuae- 
rny6n- 





kK CemetctBo Golfingiidae 


; i 
1. Golfingia (Golfingia) KK 6090-6135 "B”’(1) 75 o-To, Mypuna, 1971 
anderssoni (Théel) Aut AWT 1 
2. G.(G) muricaudata KK TAP 6090-6860 "B”(4) 150 Ao,To, Mypaua, 1964, 1969, 
(Southern) Anon 6156-6214 "B” (1) AntAwT 1971 
3, G.(Nephasoma) KK 6090-6135 "B"(1) 9 Ao, HoxN Mypuna, 1971 
improvisa (Théel) To te 1 
4. GN.) minuta (Ke- KK sAP 6090-6710 “B’(5) 0 To, ve! Mypuua, 1958 a, 6, 
ferstein) Anou , 6380 "BY" (1) Apx, Aut _ 1969, 1971, 1974 
C-xorn 6065 *B"(2) Ake Ae 
To 
wc SS 6052-6150 ”AK”(1) 
SE mCkorua 5650-6070 "AK" (1) IN l 
5. G.(N.) schuttei KK 6090-6235 "B”’(1) 0 To, Ho, Mypuua, 1971, 1973 
(Augener) ~ UnnCh 7000 "AK (1) Sw Ao ! 
6. G.(N.) sectile Murina HOC SS 6052-6150 "AK" (1) — Mypuna, 1974 


,. &O 
7. Phascolion lutense An AW 6296-6328 "B"(1) 1820 %To, Yo, Mypural 1957, 1961, 


Selenka KK aap 6090-6860 °B’’(5) Ao 1969, 1971, 1974 

Anon 6156-6207 "B”(1) s + 
C-sp korn 6065-6282 °B”(2) 
To 
Any 6820-6850 ”B”(1) 
CSS 6052-6150 “AK” (1) n 2 

8. Ph.pacificum Murina An AL 6296-6328 "B”"(1) 1330 c To, Mypuua, 1957, 1969, 
KK rap 6090-6860 ’B’’(4) S10 Ao, 1971, 1974 
now, 6600-6670 "B” (1) AHT 
C-s korn 6065-6282 ”B”(2) An? 
To s 
mM Cxotua 5650-6070 AK” (1) . 

9. Sipuncula* An AL 6520 "B"(1) Peftcopbie xypHambT; of 
(6nwxe He ompefe- Pp 7298 »Tw"(1) Frankenberg, Menzies, 
TIeHHEIC) Bs 6600-6670 ”B”(1) 1968; Jumars, Hessler, 
het defined MepP 6040-6229 “AK” (1) 1976 

”AB"(1) 


*A. Bpyyx [Bruun, 1955] yxagan, Gro cunyHkymmna Geta TakxKe MowMaHa B KemM0G6e Kepmapex Ha rny6u- 
He 8200 M, Ho, BEpOATHO, 3TO yKa3aHHe OMMGOUHO, TaK Kak B Gonee NoQpOGHOM CmMcKe CocTaBa ynoBa Cc 
3ToH crammmun (’Tanaten”’, cT. 649, 8210-8300 mM) cunyHkymmua He yKazana [Wolff, 1960]. 





Page 219 


TABLE 20. ASTEROIDEA* 
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Key: 


oS de th © 6.60 S 


. No. in order 
. Species 
. Finding below 6,000 m 


Trench or trough 
Depth, m 
Research vessel (number of findings) 


. Dissemination at shallower depths 
. Minimum depth, m 


Region of encounter 
Source 


. Order 


Family 


Column 3 


1. 
2. 


Northeast trough 
Northwest trough 


Column 8 


NA WN KE 


. Korovchinskiy 
. Beliaev 

. The same 

. Vinogradova 
. Mironov 


3a? 








TaSnuua 20 
Mopckue 3Be3gp1 — Asteroidea* 








Haxomgenne rny6xe 6000 Mm PacnpocrpaHenne Ucromn 


Ha Me€HBSIIHX Piy- 












a/c 
(aucno 
HEexorxkye- 






Korpan Brisingida 


Jf CemetcrBo Freyellidae ne / 
1, Freyella kurilo- KB, e 6205-6860 °B"’(2) 4890 c-3To KoposunicKnit, 1976 a 
kamchatica Anon 6156-6207 ”B’(1) : 
Korovchinsky Candin 6272-6282 ™B” (1) 
To 
2. F.mortenseni Madsen Kep RY 6180 "Gal’(1) 5850 Kep Madsen, 1956b 
3. F.mutabila mM Cxotua 5650-6070 "AK"(1) 4664 mM Cxo- Kopospyunuckunh, 19766 
Korovchinsky THA 
4. Freyellidae sp.sp. HBMWB 7875-8260 *SpFB” S¢ Lémche et al., 1976 
(2-0) 
Byr B@ 7847-8662 "SpFB” 
(1-0) 
HT NA 6758-6776 ”SpFB” 
(1-0) 
k 


Otpag Paxillosida 
AcemetctBo Astropectinidae Ww 


5. Dytaster inermis C-3 koTn 6096 ”B” (1) 3930 3 To Benses, 19666, 1972 
Sladen To Q 
6. D.sp.(aff. nobilis C-3 Korn 6096 "BY" (1) - - To xe 3 
Sladen) To 
A Cemeficrso Porcellansteridae n IN 
7. Abyssaster tara C-p kotn 6272-6282 ”B”(1) 3200 c To, Ho Benses, 19666 
(Wood-Mas, et Alcock) T. PITY TY) TROUGH 
8. Albatrossia richardi OTN 6035 ”PrAl’(1) 5600 Korn Koehler, 1909; Madsen, 
_ (Koehler) 3enM 3enM 196 1a; Benaen*h985a 
9. Albatrossia sp. An AL y) 6296-6328 ”B”(1) 2m Benses, 1985aX 
Cs Korn 6065 ”B"(1) 
To La 
10. Eremicaster crassus ANAL / 6296-6328 ”B”(1) 2418 To,Ho Benes, 19666, 19856 
(Sladen) C-sxKotn 6065 "BY" (1) 
To IN 
11. E.vicinus (Ludwig) AIAG 6296-7246 ’B’’(3) 3949 To, Wo, Menzies et al., 1959; 
KK Tap 6090-6860 °°B’’(5) Ao 
ANOH 6700-7340 ”RM” (1) AHT Wolff, 1960; Madsen, 
MBZB 6770-6890 "B” (2) Aut  1961a; 
Tep P 6006-6328 ’Vemna”(1) Benses, Bunorpanona, 
"Elt”(1) 196 1a; 
AK” (2) Suyehiro et al., 1962; 
JIM” (1) Menzies, 1963; Benstes, 
Kep 6620-6730 "Gal’(1) 19666, 1972, 19856; 
¥ Buuorpanosa x Op., 
1974 Bemates*Mupo- 7 
HoB, 1977 a 
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340 


Key: 

Column 3 

1. Northeast trough 
2. Northwest trough 


Column 8 


5. Moskalev 
6. Pasternak 


*Family Freyellidae were isolated by M. Downey in 1986. The division into orders is from D. B. Blake 
[1987]. 


**Tentative determination from hillocks noted on underwater photographs obtained on silt with broad 
crater-like hole. 


341 
























































Ta6mua 20 (mponomKerhe) 


Cexormm 6272-6282 "B"(1) 
\ 


To 
aby 6433-7000 "Gal"(1) 
"B"(2) 
WC SS) 6052-6150 AK" (1) 
SOmCxorna 5650-6070 *AK"(1) eo 
12. Lethmaster rhipido-  Proxio PY4 6460-7540 "B"(4) - - Bensen, 19696, 1985a 
phorus Belyaey @un PLP 7420-7880 °B”(1) 
13.Porcellanaster ivanovi Bonk®“© 7584-7614 "B"(1)  — Z To xe 3 
Belyaev AnYAP 8560-8720 "B”(1) 
Tigy P& 7000-8035 ”B”(2) 2 “ 
14.Porcellanaster spsp. AN C-3B 6296-6328 '°B’(1) Benses, 1972; Bu- 
koT1 To 6065 "B"(1) Horpaona H Ap., 1974 
wc ss 6052-6150 *AK"(1) 2 ny 
15. Styracaster longispinus AnA& 6296-6328 "B"(1) 4995 c To Benses, Mockasies, 
Belyaev et Moskalev Ay 1986 a 
16.Styracaster sp.n. ee. (O) 6466-6600 “Gil"(i1) — - Madsen, 1981; Bensa- 
(=S.elongatus sensu es, 1985a 
Madsen, 1981) 
17.? Porcellanasteridac** HBB 7057-7078 "“SpFB” Lemche et al., 1976 
(1-0) 
Hr WH 6758-6776 ”SpFB” 
(1-0) 
Orpaag Valvatida 
PL Deuce Acts o Goniasteridae 
18.2 Litonaster sp. Nan 8021-8042 "SpFB” Lemche et al., 1976 
k (1~®) 
Orpang Velatida 
yY gL Cemeittctspo Caymanostellidae a 
19.Caymanostella Katt (0) 6740-6780 "AK"(1) — ea Bensen, 1974 
spinimarginata Belyaev 





gZ Cemeacrso Pterasteridae 
20.Hymenaster blegyadi Kep 6660-6770 "Gal"(1)  — = Madsen, 1956b 
Madsen 2 
21.Hymenaster sp.sp. KKyy P 6090-8400 ”B’’(8) Benaes, 19666, 1972; 
nou 6380 ~B’ (1) 6 Tacrepuax, 1968; Bu 
ME ZB 6770-6890 ”B”(1) Horpagosa, 1974; Bu- 4 
BonkVOG 7584-7657 "B” (1) Horpagona u Op., 1974; 
ANYAP 8560-8720 "B”(1) Lemche et al., 1976; 
Tlan P& 7000-7170 'B”(1) 2 Benses, Mupouos, 7 
} Tan PL 8021-8042 "SpFB” 1977a 
: (1-0) 


@un P&P 8440-9990 "B”(2) 
Byr B&G 6920-7657 "B”(1) 
HE A/# 46758-6776 "SpFB” 
2 (1-9) 
C-3 Kotn 6096 "B” (1) 
To : 
PomR 6330-7600 "AK”(4) 
wc Ss 6052-6150 "AK”(1) 
*Cemeiictpo Freyellidse srigeneno M. Tloynet sp 1986 r. . ‘ 
ne ceeney i te ro cre Hoy: 1 [Downey, 1986]. Dlenemme na oTpxnsr no 


**TipenonoxHTembHoe onpenenenie Mo 3aMeTHBIM Ha NODBOAHBIX coTOrpadHAX, MOMYGEHHBIX Ha HIKC- 
TOM rpynre, GyropkaM C DIMpoKHM kK paTepOBHDHBIM OTBEPCTHEM, 
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TABLE 21. OPHIUROIDEA 
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Key: 


. No. in order 

. Species 

. Finding below 6,000 m 

. Trench or trough 

Depth, m 

Research vessel (number of findings) 
. Dissemination at shallower depths 
. Minimum depth, m 

Region of encounter 

. Source 

k. Order 

1. Family 


=o ao mono op 


Column 3 
1. Northeast trough 
2. Northwest trough 


Column 8 

1. Beliaev 

2. Litvinova 

3. Mironov 

4. personal report 
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Ta6nuua 21 


Oduypsi — Ophiuroidea 













Haxoxnenue rny6xe 6000 M Pacmpocrpanenne 


H&8 MCHSIIMX riy- 


e106 wm | rny6nnHa, 


k Ortrpsxgy Ophiurae 
A CemeftictsBo Ophiacanthidae 


1. Ophiacantha opercula- otn 3enM 6035 ”PrAl’(1)— - Koehler, 1909 
ris (Koehler) Taowen 2M a / a 
2. O. bathybia H.L.Clark KK 6090-6235 ”B”’(2) 800 c To Benaes, JIursuHosa, 
‘ 191727 
3. Ophiocymbium caver- HB z& 6770-6850 "B”’(1) 2644* cAo, Benaes, Mupoxos, 
nosum Lyman C-axotn! 6065 ”B” (1) $1 Ho 1977a; JIursHHosa, 2 
To nwaHoe coo6menne ¥ 
4. Ophiocymbium sp.n. HB ZB 6770~6850 "B”"(1) — - 2 JInTauHosa, nHwWHOoe 
Litvinova @un PLP 7420-7880 ”B” (1) coo6mieHHe 4 
5. 2? Ophiacanthidae HI WA 6758-6776 "SpFB” Lemche et al., 1976 
(1-9) 
Cemefictso Ophiodermatidae 
6. Ophiurochaeta sp. lcss 6052-6150 AK” (1) 2 JiuTBuHosa, nH4HOE 


coo6ulenne ¥ 
4 emefictspo Ophioleucidae AL 


/ a 
7. Bathylepta pacifica Byr 8G 6920-8006 °°B”(2) 5740 An Bensxep, JIuTpunosa, 
Bel. et Litvinova HT WH , 6680-6830 ”B” (1) 1972 . 
C-B KoTH 6065 "BY" (1) 
To 
reer Ophiuridae 1 a 
8. Abyssura brevibrachia An A& 6965-7000 "B"(1) — - Benses, JInTBHHOBAa, 
Bel. et Litvinova KK +9 p 6675-7295 °B” (3) 1976 
Anon 6156-6207 "B”(1) 
9. Amphiophiura bullata om 3emM 6035 ”PrAl’’(1)2268* Ao Koehler, 1909; 
bullata (W. Thomson) ROuGH 2M Madsen, 1951; 
(= Ophioglypha abdita IIPPA 5890-6035 "AK" (1) QVIutennosa, 1975 
Koehler) n 
10.A. bullata pacifica KK pape 6090-6235 "B’(2) 5027 ¢To QJlnrsxnosa, 1971 
Litvinova Ano“ 6390 "B" (1) (2507- 
2 2607) ** 
C-3 Kom 6096 "B" (1) 
To t] 
C-B KOT 6065-6282 °B’’(2) 
Top TP) In 2 
11.A.convexa (Lyman) POR“ » 6810 »B”(1) 1950 Ao, Ho, JIwrsuxowa, 1971 
C-3 KOT 6096 »B” (1) To (Paterson, 1985)*** 
To / : 
C-B komm 6065 »B”’ (1) 
To 
12.A. vitjazi Litvinova Pott? 6810 "B’(1)  — - Hatenuoee: 1971**** 
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Key: 


Column 8 
5. The same 
6. Vinogradova 


Additionally, at 17 stations on the Vityaz and Akademik Kurchatov expeditions, below 6,000 m 
sometimes fairly numerous Ophiuroidea of the family Amphiuridae were found (a closer definition has 
not been made): in the Kuril-Kamchatka, Aleutian, Japan, Peru trenches and in the northeast Pacific 
Ocean trough, as well as in the southern Atlantic Ocean, in the South Sandwich trench and in the South 
Atlantic trough (Scotia Sea). The greatest depth of finding Ophiuroidea of this family is 6,860 m. 
Undefined fragments or juvenile specimens close to Ophiuroidea have been found at more than 10 
stations by expeditions on Vityaz, Dmitriy Mendeleyev, Galathea, Vema and Eltanin in depth ranges 
from 6,006 to 8,120 m. 
*Per [Peterson, 1985]. 
**This subspecies was described from 441 specimens of 17 findings in the northern Pacific Ocean; 16 of 
these findings and 440 specimens are known from depths from 5,027 to 6,380 m, and only a single 
specimen was found at depth 2,507-2,607 m to the north of Vancouver Island, where a general rise is 
observed of deep-sea fauna to lower depths [Litvinova, 1971]. 
***The species A. convexas is known from numerous findings, predominantly, at depths over 4,500 m; 
only a few findings of single specimens are known from lower depths. Paterson [1958] does not 
consider A. convexa an independent species, but a subspecies of A. bullata. 
*#** A vitjazi was described by Litvinova in a single specimen from the Ryukyu trench. Paterson [1985] 
believes this species to be one of the subspecies of A. bullata and indicates another 3 findings (579 
specimens) in the Zeleniy Mys trough (Central Atlantic) at depths from 5,867 to 5,880 m. He notes, 
however, that in the specimens he studied the marginal disc plates "are often indistinct and are covered 
with thickened skin surrounding each plate" (p. 133). This does not correspond to the original 
description and image of A. vitjazi. It is therefore more likely that the Atlantic specimens belong to a 
different species. 
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Ta6nuua 21 (oKoHwaHme) 


5 (eee ae ET ee Se a 


13. Amphiophiura sp. flocss 6052-6150 "AK" (1) <2 lutannosa, nuunoe ¥ 
'  -§$@ mMCxkotua 5650-6070 "AK" (1) 7 
14.Homalophiura madseni KK Zar 6675-7230 "B’(2) — - Benxéb, JIutaunosa, 
Bel. et Litvinova' Anow 6156-6380 "B’ (2) 1972 
15.H. aff. madseni Litvi ProrxioR¥4 7440-7450 "B"(1) ~ - Turainttea, nuuhoe 
nova Man P& 7000-7170 ”B” (1) coo6meHne 
Map M 2 7340-7450 "BY (1) 
16.Homalophiura sp.n.1 C-3 Kom 6096 "B’ (1) — - To xe S 
Litvinova To 
17.Homalophiura sp.n.2 KK 6475-6571 "B"(1) — - ” 
Litvinova . St. 
18.Ophiocten sp.n. mCxotua 5650-6070 "AK”(1) — - ” 
Litvin. IN a 
19. Ophiotypa simplex sey 6477-6487 "B’(1) 2670 Ao, Ho, Jlursutosa, 1975 
Koehler To 7] 2 
20. Ophiura bathybia An Ab 6296-6328 "B”’(1) 2870 To Bensxes, JInrsuvosa, 
H.L. Clark KK 6090-6135 "B”(1) se 1972 
21.0. loveni (Lyman) Kep 6660-6770 ”Gal’(1) 2510 1-B To, Madsen, 1956b; 
Pom & 6330-7340 "AK" (2) vo Ho Bensed, JInTBHHOBA, 
SIN 1972; Bunorpanosa, 6 
a 1974 7) 
22.0. irrorata irrorata C-3 KOT 6096 "B’(1) 91 Ao, Ho, Benses, JInraunona, 
(Lyman) To se To 1972; JIuTsuHosa, & 
mMCkotTua 5650-6070 “AK (i) nauHoe coo6menne Y 
23.0. irrorata polyacantha 10C SJ 6052-6150 "AK" (1) 3651 Ao JiuTauHosé, nH4HOe 
Mortensen coo6uenne ¥ 
24.Ophiurolepis sp. WCS$ 6052-7216 AK” (3) IN ToxeS 2. 
25.Perlophiura profundis- AnAu& 7200 “B"(1) 2265 To, Ho, Bensed, JI4TBHHOBA, 
sima Bel. et Litvinova KK 6795-8135 °B’(2) Ao 1972; JluTBHHoBa, & 
MBB 6770-6890 "B" (2) 1975; Benses, / 
Bote** 6330 "BY (1) 3 Mupouos, 1977a 
26.Ophiuridae sp.sp. Byr BG 7847-8662 *SpFB” Lemche et al., 1976 
(1-0) 
HY WH 6758-6776 *SpFB” 
(1-9) 


Kpome toro, Ha 17 cTaHMimaAx 9KCNenqHUMAMM Ha ”Burase’ w *"AKagemuKe Kypyatose” Haiimenbi rny6x«e 
6000 M HHOrga DOBONSHO MHOrOwMcHeHHbIe O*uyppr cemefictzaa Amphiuridae (Gnwxe noKa He Onmpeze- 
neHHbIe) : B *em06ax Kypuno-KamuatcKom, Aneyrckom, Anouckom, TlepyaHcKom k B CeBepo-BOcTOWHOK 
KOTNOBHHe THxOro OKeaHa, a TaKxKe B 1OKHOM YacTH ATNaHTHYecKoro OKeaHa — B H>KHO-CaHaBHYeBOM 
aeno6e uw B HOoxKHO-AHTHIBCKOH KoTNOBHHe (Mope CxotTua). HanGonsuan rny6uHa Haxo*KmeHHA Ouyp 
3TOrO ceMetctTBa — 6860 M. 

He onpenenenupie Gnuxe ouypbl, PparMeHThl WIM IOBeHWIbHbIC 9KIEMIDIAPHI Haligensi eure Gomee vem 
Ha 10 cTaHuHAXx 9KcNeonMUHAMM Ha ’Butase’”’, ’Timutpun Menneneene”, "Fanatee’’, ’’BumMe”  "Harenmue”’ 
B QHaMmaz0He r1yGHH OT 6006 no 8120 mM 


*Io [Paterson, 1985]. 
**3ToT nonsug Gpul onican no 441 3Kk3. 43 17 HaxOxKReHHH B CeBepHOH YacTH THxoro OKeaHa; 16 43 
STHX HaxomMeHHit u 440 9K3. H3BeCTHHI c rny6uH OT 5027 DO 6380 M, H IHU COHHCTBCHHbIM 3K3eEM- 
Inap Gpor Hagen Ha rnyGuHe 2507-2607 m K cesepy oT octpona BaHkysep, rne sooGule HaGio- 
Maetca nonbeM rnyG6GOKOBOUHON chayHb! Ha MeHbulne rny6unot [JIursnHosa, 1971}. 

***Bun A. convexa H3BeCTeH MO MHOTOUKCHeHHBIM HaxXOKTCHMAM MpeHMy WleCTBeHHO Ha rnyO6unax Gomee 
4500 M; MHUIb HeMHOTHe HaxOKQeHHA eCOHHHYHEIX 9IKZEMMIAPOB H3BECTHBI C MEHBUKX ry Gn. 
Tlatepcon [P aterson, 1985] cuntaer A. convexa He CaMOCTOATeNSHBIM BHOOM, a nogsKnoM A, bullata. 

****A. vitjazi Gbut onmcaH JINTBHHOBOX no efHHCTBeHHOMYy 9K3EMMMApy 43 xKeTO6a ProKi. Ilatepcon 
(Paterson, 1985] cuntaeT 3TOT BHA OOHMM H3 NOpBHOOB A. bullata H yKa3pmaeT ele 3 HaxoRKMeHHA 
(579 33.) B KOTNOBHHe 3enenoro Mbica (ilenrpantsnaad AtnaHTaxa) Ha rny6uHax or 5867 
Ho 5880 Mm. OnHako oH OTMeNaeT, UTO y H3YVEHHDIX HM 3K3eEMIDIAPOB KpaeBble WiacTHHKH MHCKAa 
"aacTo HepasnMwimBl (indistinct) H noKpbITbI YMIOTHEHHOHM KOx%KeH, OKPy «Kalle Kay! WIacTHH- 

Ky” (p. 133). Sto He cooTBeTcTByeT Meppoonncanmo HW H306paxennio ronoTuna A. vitjazi. Tlostomy 

HanGonee BEpOATHO, YTO aTMAaHTHYECKHe OCObH OTHOCATCA K Apyromy BHDy. 
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Ta6nuua 22 
Tonorypxx — Holothurioidea 








Haxoxnenne rmy6xe 6000 mM PacmpocrpaneHne 
Ha MCHBUIMX riry- 


OuHax 






3/c (auacno 


kK Otpxaan Apoda 
LGemehcese Myriotrochidae 


( (] 
1. Lepidotrochuskerma- Kep 8928-9174 *°B” (1) - - Benses, 1970; Be- 
decensis (Belyaev) mses, MupoHosB, & 
ss- 1980 2 
2. L. variodentatus (Bel. 10C 6766-7934 °**AK’’(2) - - Benses, MHpoHos, 
et Mironov) TAP | 1978, 1980 
3. Myriotrochus Anon 6475-7370 °*B” (4) 5422 Cs Kom Benses? 1970; 
longissimus Bel. oun PLP 6290-6330 ”B” (1) To Benats, Mupouos: 
Man P& 7000~7170 ”B”(1) 19776 \ 
4, M. macquariensis Xpopt 6420-6650 ”0M”(1) - - Benses, Mupouos, 
Bel. et Miron.? Hj ovT 1981 
5. M. mitis Bel, Kep 8928-9174 ”B’’(1) - - Benses, 1970 
6. Prototrochus angula Oun PLP 7610-9990 ”B” (3) = - Bensed, Mupouos, 
tus (Bel. et Miron.) 19776, 1982 2 
7. P. bipartitodentatus WCS$ 7694-8116 AK’ (2) - - Benses, Mupouos, 
(Bel. et Miron.) , 1978 
8. P. bruuni (Hansen)* un PLP 9360-10210 *Gal’(3) - - Hansen, 1956; 
NanP& 7970-8035 "B’’(1) Cherbonnier, 1964; 
MBIG 8900-9180 *Arch’(1) Benses, 1970; Be- 
»>B”" (1) m1HeB, MHpoHOB, 2 
19776 


ByrB@ 8940-9043 "Gal’(1) 


N *°B"(1) 
Tou 8950—10687 ”B” (2) 
Kep 8928-10015 °"*B’’ (2) 


spY 6487-7060 ”B”(2) 
9. P. kurilensis (Bel.) KK 7795-8430 ”B’ (4) - - Benses, 1970 
10.P. wolffi (Bel, et Map M 8215-8225 ”B(1) - - Bensed, MupoHos, 
Miron.) Bopke 8530-8540 ”B’(1) 19776 
snYA® 560-8720 "B”(1) ‘ 
11.P. zenkevitchi zenke- KK sa¢ 8175-9530 ”B’’(7) - ~ Bensep, 1970; 
vitchi (Bel) Anon 7500 BY” (1) BensieB, Mupouos, 
MBZIB 8800-9735 °B”(2) 19776 , 
12.P.z. atlanticus Pom R 7430-7600 ”AK’’(2) - - Benses, MupoHos, 
(Bel, et Miron.) 1981 , 
13.P.z. exiguus (Bel.) KK 8060-8135 ”B”(1) - - Bensep, 1970 
14.P. zenkevitchi (Bel.)? UnnGh 7720 "AK (1) - - Benses, MHpoHos, 
19776,1982 g 
15.P.sp. (aff. longissimus) IOC SS 6052-6150 ”AK’(1) - ~ Bensed, MupoHos, 
(Bel, et Mir.) S@MCko- 5650-6070 "AK" (1) 1978 
ae J 
16.Prototrochus sp.n. Map M 10630-— ”™B” (2) - - Bensep, 1970; 
Belyaev** 10730 : Bensdés, MHpoHos, 


19776, 1982 
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17.Prototrochus sp.n.? 
Bel. et Miron. 

18.Siniotrochus spiculi- 
fer Bel. et Mir.? 


19.Mesothuria murrayi 
(Théel) 


20. Paroriza grevei Hans. 

21.Pseudostichopus villosus 
Théel 

22.P. villosus Théel(?) 


23.Pseudostichopus sp. 


24. Amperima naresi 
(Théel) 


25.A. velacula Agatep 


26.A. vitjazi Gebruk 


27.Ellipinion galatheae 
(Hansen) 

28.Elpidia atakama Bel. 

29.E. birsteini Bel. 


30.E. decapoda Bel. 


31.E. hanseni hanseni Bel. 


32.E.h. idsubonensis Bel. 


33.E. javanica Bel. 

34.E. kermadecensis 
Hans. 

35.E. kurilensis Baranova 
et Bel. 


M CKo- 
THA 
KK 


B 


Ban 


Bay 
Kep 


HB AB 


Ta6runa 22 (mpofom«elne) 


aa Scan VR OS 
sc a 


5650-6070 “AK” (1) 


8330-8430 "B”’(1) 


k 


Orpag Aspidochirota 


Cemefttctso Synalactidae 


6490-6650 


6490-7290 
6660-7000 


7875-8260 


Byr BG 6758-6776 


CK 8712-8930 
KK 8100 

sinY  6820~7160 
MepP 6200-6240 
wcSS 6052-6150 
MCko- 5650-6070 
THASG, 

C-3 KoTI%6096 

To 

un PLP 9820-10000 
Uni Ch 7720 

KK 8060-9345 
HBIB 8530-8540 
MCxKo- 5650-6070 
THA SC 

CSS 6052-6150 
KK 8610-9530 
MBIB 8800-9735 
AsY 6820-6850 
Kep 6620-8300 
KK 6675-8100 
Anon 6156-7587 
JAP 

An AL 6410-6757 


Koxvean Elasipoda 
4 Cemefictso Elpidiidae 


»9, Gal’(2) 


"*Gal’"(3) 
*Gal’(2) 


“SpFB” 
(2-0) 
”SpFB” 
(1-0) 
"SpFB” 
(1-0) 
"B" (1) 


*Gal"(1) 
*B"(1) 
“AK” (1) 


"AK" (1) 
"AK (1) 


pr? (1) 
**Gal’(1) 


"AK" (1) 
"B” (6) 

"BM (1) 
AK” (1) 


"AK" (1) 
»»*B”” (8) 


»B» (3) 


»B” (1) 
"Gal”(2) 


"B™ (3) 
"B” (4) 
"RM"(1) 
"B" (1) 


254 


896 


2010 


€ To 


apxume- 
nar 

= N 
To, Ho, 
Ao 


Ant 


Benxzes, Mupouos, 
1978 , 

Benxes, MupoHos, 
1981 


Hansen, 1956 


To xe 3 


” 


Lemche et al., 
1976*** 


a 
Yurakos, 1952 


Hansen, 1956; 
Benses, Bunorpago- 
pa, 1961a; Fe6pyx,@ 
nHYHOe coo6uleHHe 7 


Aunt 6 Te6pyx, muunoe 


coo6uenne 7 


f Te6pyx, 1988 


Hansen, 1956, 1975 


/ 
Benxes, 19716 
To xe 3 


/ 
Benses, 1975 


Bankes: 19716, 
1972 / 
Benses, 19716; Be- 
nates, Mupouos, & 
1977a 

Benses, 19716 
Hansen, 1956 


¢ 
Benses, 19716 
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Ta6nHua 22 (mponomxkeHHe) 


1 aa ae) 1 Se ae ea ee 


36.E. lata Belyaev focsS 
37.E. longicirrata Belyaev KK 


38.E. ninae Belyaev WOCSS 
39.E. solomonensis Byr BG 
Hansen 
HBNB 


40 E. sundensis Hansen AB y 


41.E. uschakovi Belyaev HINA 
42.Elpidia sp. 3 Belyaev PomA 
43.Elpidia sp. (aff. minu- AnYAP 

tissima Belyaev) Tan Pb 


44.Kolga hyalina Danielssen KK 


et Koren wc SS 
45.Peniagone azoricaMa- HBMW8 
renzeller (7) 
Byr BG 
PomR 
46.P. gracilis (Ludwig) An Ad 
MBIB 
47.P, herouardi Gebruk TIP PR, 
48.P. Théel) me . 
.P. incerta (Thée 
anc C 
loc ss 
49.P. purpurea (Théel) Tlan pl 
50.P. vedeli Hansen Kep 
51.Peniagone sp.sp. KKy, p 
AnOH 
HBIS& 
Map M 
ep P 
Pom R 
ip P2. 
a 
52. Psychroplanes C-3 KoTH 


obsoleta (Herouard) To 


15. 3ax. 1380 


8004-8116 
8035-8345 
6766-7934 
1947-9043 


7847-8662 
1057-8260 
6433-7160 


6680-6830 
6758-6776 


7340 

8560-8720 
7970-8042 
8021-8042 


6205-6215 
6052-6150 
7057-7921 


71847-8662 
7100-7300 


6965-7250 
6770-7315 
7950-8100 
71694~—7934 
6090—7230 
6156-6207 
6052-6875 
8021~—8042 


6140-8300 
6090-8400 
7565 ~7587 
7305-7315 
6580-6650 
6002-6030 
6330-7600 
6290-7960 


"AK" (1) 
"B” (2) 
AK” (3) 
Gal?(2) 
"B” (2) 
*SpFB” 
(1-9) 
”SpFB” 
(3-0) 
*Gal’(2) 
”B"(2) 
"B” (1) 
”SpFB” 
(1-0) 
AK” (1) 
BL) 
B” (1) 
”SpFB” 
(1-0) 
"B” (1) 
"AK (1) 
”SpFB” 
(2-0)P 
”SpFB” 
(1-0) 
Chain” 
(1-0) 
"B” (3) 
”B” (3) 
"AK" (1) 
"AK" (1) 
"B”3) 
"B” (1) 
*AK” (2) 
”*SpFB”’ 
(-—o)P 
*Gal’(5) 
”B” (4) 
”B” (1) 
"B" (1) 
"B” (1) 
“EIt"d—0) 
AK” (4) 
*Alb-2°(1) 
»JEP"(1) 


DBM "OM" (1) 


6096 


"B (1) 


4 Benses, 1975 

# Benses, 19716 

¢ Benses, 1975 
Hansen, 1956; 

7 Benses, 19716; 
Lentche et al., 
1976 


Hansen, 1956; 

/ Benses, 19716 

4 Benses, 19716; 
Lemche et al., 
1976 

J Bennes, 19716 
Lemche et al., 1976; 

/Benses, Muponos, 2 
1977a 


Gl e6pyx, TWuHOe 
coo6uienne 7 
Heezen et al, 1964; 
Lemche et al., 1976 

) 


¢re6pyx, mW4HOe 
coo6menne 7 
Gle6pyk, 1988 


¢ Te6pyk, 1H4uHOe 
coo6menne 7 


Lemche et al., 1976 


Hansen, 1956**** 
Madsen, 1955; 
Menzies, 1963; 

¥ Mactepuax, 1968; 

/ Bennes, 1972; Buno-? 
rpanosa, 1974; Buno-F 
rpanosa  op., 1974; 


¢ Bensexs, Muponos, 2. 


Ake 
600 Apk, 
cs) 
1385 §& Ao, 
To 
at (y Kep 
1135 To, Ao 
Ant 
2293 =AHT 
ANT 
2934 Ge 
4275 Ao 





1977a 


Srespyx, 1988 
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Key: 

. Number in order 

. Species 

. Finding below 6,000 m 

. Trench or trough 

Depth, m 

Research vessel (number of findings) 
. Dissemination at shallower depths 
. Minimum depth, m 

Region of encounter 

Source 

. Order 

Family 


rAS ooo ho AO oP 


Column 3 
1. Northeast trough 
2. Northwest trough 


Column 7 
1. Malaysian archipelago 


Column 8 

1. Beliaev 

2. Mironov 

3. The same 

4. Uschakov 

5. Vinogradova 

6. Khebruk 

7. personal report 
8. Pasternak 

9. Vinogradova 
10. These authors 


Holothurioidea of the family Gephyrothuriiadae have also been found by Vityaz expeditions at 
over 20 stations in the following trenches: Al, KK, Jap, IB, Volc, M, Yap, PL, PLP, NH and Kep, and 
by the expedition on Dmitriy Mendeleyev in the PR trench. The greatest depth at which Holoturioidea of 
this family were encountered was 10,630-10,710 m in the Mariana trench [Beliaev, Sokolova, 1960]. 
Other representatives of the order Molpadonia were found by Soviet expeditions in a number of Pacific 
Ocean trenches and in the Yavan trench at depths to 6,570 m. 

Lemche et al. [1976] on numerous photographs of the floor obtained by the Spencer F. Baird 
research vessel in several west Pacific Ocean trenches found multiple feces of Holothurioidea (several 
types, differing in shape) and traces left by different Holothurioidea on the ground. 

* Possibly, a combined species, specimens from different trenches are distinguished by certain 
signs. 

**These Myriotrochidae were previously noted by us as P. bruuni, but judging from the absence 
of trochoids in the body skin of all the specimens found at the two stations, this is most likely an 
independent species. 

*** Analyses from photographs of the floor with animals or their traces. 
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****The subsequent works of Hansen [1967, 1975] put P. vedelli in synonymy with P. azorica 
that is widespread in the Atlantic Ocean at depths from 1,385 to 4,020 m, and also include in this species 
Peniagone specimens collected by Galathea in the Kermadec trench area, starting from depth 2,640 m. 
However, judging from Hansen's pictures from all three publications, of the very unique skin spicules of 
the specimens from the Kermadec trench from depths over 6,000 m, it is more correct to consider P. 
vedeli a separate species in its initial volume. Gebruk [1986] upheld this same viewpoint. 
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Ta6nnua 22 (oKoHYaHHe) 


ae eee el (Ee eee ee : 


53.Scotoplanes hanseni ar 6090-6860 "B’’(2) 4800 To Hansen, 1956, 1975; 
Gebruk NloH 6480-6640 ”B’’(1) @Te6pyx, 1983; 
HBNB 7057-7075 "“SpFB” Lemche et al., 1976 
(1-0) 


‘Byr 86 6920-7660 "B’(1) 
HINA: 6680-6830 B’’(1) 
6758-6716 "SpFB” 


(1-9) 
‘Kep 6180-6770 ”Gal’(3) / 
54.Elpidiidae sp.sp. @un PLP 8440-9990 "B’(3) Benstes, Mupouos, 
1977a 
CemeutctsBo Psychropotidae IN 
55.Benthodytes sanguino- Bak 8 6490-7290 °’Gal’(2) 168 To, Ho Hansen, 1956 
lenta Théel LN 
56. Psychropotes Ban B 6490-7290 *’Gal’(2) 2417. To,Ho Hansen, 1956, 1975 
verrucosa (Ludwig) . 
57.Psychropotes sp.sp. Mep P6260 AB” (10) Menzies et al., 1973; 
KK 6090-6215 ”B”(2) Tanne astopa /0 
58.Psychropotidae gen.et KK 9170-9335 ™B’(1) - - Zlannpie aptopa /O 
sp.n, 
CemeficTBo Pelagothuriidae 
59.Pelagothuria natatrix HTANH 6758-6776 "SpFB” Lemche et al., 1976 
Ludwig (2) (1-9) 
kKorpan Molpadonia 
Cemettctrso Gephyrothuriidae 
60. Hadalothuria wolffi HBN8& 7057-7071 "SpFB” - ~ Hansen, 1956; Lemche 
(1-0) et al., 1976 
Byr 8& 8780-8940 ”Gal’(2) 
HE N# 6758-6776 "SpFB” 
(1-9) 
61.Hadalothuria sp. KK 9070-9530 ”B” (2) - - Tlatuble aptopa /O 
CemeftictsBo Molpadiidae : 
62.Ceraplectana trachy- Ban 8 6490-6650 ”Gal"(2) 3188 To Hansen, 1956 


derma H.L. Clark 


Kpome Toro, ronotypuu cem. Gephyrothuriidae Hatpenbi 9kcneoHUHAMH Ha’ Burase” Gonee yem Ha 20 cT. 
B #xe106ax: An, KK, Anon, HB, Bonk, Map, An, Man, Oun, Hl, Kep wu skcnennuuen Ha *]imurpuu Menne- 
neese” B xenoGe TIP. HanGonbuan my6uHa Haxo%*KMeHHA ronOTypHH aTOTO cemeHcTBa 10630-10710 mM 
B Map xenoGe [Bensxes, Coxonosa, 1960]. pyrue npegctaputenn otpaga Molpadonia Haltpennt copet- 
CKHMM 3KcCneoHUMAMH B pane *Ken060B Tuxoro oKeaHa HB AB xem0Ge Ha rnyGuHax 10 6570 M. 

Jlemxe c coaptopama [Lemche et al., 1976] Ha MHOrOWMCHeHHBIX H3YYCHHBIX HMM coTorpamuax OHa, 
MomyueHHpix 3/c ’’Cnexcep ©, Bapm” B HecKonbKHX xen06ax 3anagHOn yYacTH THxOro OKeaHa, MHOFOKpat- 
HO OGHapyxmBann cbeKannu ronoTypHa (HecKONbKO THNOB, pazIMualoumMxcA No dopme) H cylepbl, OCTAaB- 
NleHHbIe pasHbIMH TOMOTYPHAMH Ha rpyHTe, 

*Bo3MoxHO, cGOpHbit BH — 3IK3eMIMIAPbI K3 pasHbix *eNOOOB paziHuaiOTCA MO HeEKOTOpbIM MIpH- 

3HaKkaM, 

**OMmM MHpHOTpOxHpD! paHee Garin mpeBapuTenbHO OTMeYeHbI HaMH Kak P, bruuni, Ho, cy—A Mo oT- 
CYTCTBHIO Koslec B KOxKe Tea y BCex HalineHHbIX H4a DBYX CTAHWMAX IK3ZEMIVIAPOB, ITO, CKOpee BCero, 
CaMOCTOATeNbHBIM BUD. 

***OnpemeneHua no cbotorpaduAM Ha C XHBOTHBIMH HIM HX creqaMn, 

****B nocnenyloumx pa6orax Xancen [Hansen, 1967, 1975] cponurt P. vedelli s cnkHonnmayw P. azorica, 
pacmpoctpaHeHHoro B ATmaHTHyecKOM OKeaHe Ha Ily6uHax oT 1385 go 4020 M, MH BKsONaeT B ITOT 
BUX Takxe ocoGen Peniagone, coOpannpix '’Tanateei”’ B palione xemo6a Kapmagek, HauHHan Cc riy- 
Gunbr 2640 mM. OgHako, CYA No MpHBOoHMBIM XaHceHOM BO BCex Tpex paboTax pHCyHKaM BeCbMa 
cBoeoGpa3HbIx CIMKy1 KoxKM ocoGen 13 xem06a Képmagex c rny6un Gonee 6000 M, P. vedeli mpa- 
BIDIBHee CUHTATh CAMOCTOATEMbHSIM BHOOM B ero NepBOHaYMIbHOM OGbemMe, Ira %#xe TOUKA 3peHHA 
mpuHata uw DeGpyKom [1986]. 


np ary 


4 
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TABLE 23. ECHINOIDEA 
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Key: 


. No. in order 

. Species 

. Finding below 6,000 m 

. Trench or trough 

Depth, m 

. Research vessel (number of findings) 
. Dissemination at shallower depths 
. Minimum depth, m 

. Region of encounter 

Source 

. Order 

. Family 


AS ooo hoa oe 


Column d 
1. Northwest trough 
2. Northeast trough 


Column j 

1. Mironov 

2. The same 

3. Beliaev 

4. personal report 


*This species was indicated for the first time by Madsen under the name Pourtalesia sp. (aurorae 
Koehler?). 
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Ta6nunua 23 
Mopexue exu — Echinoidea 


Ne Haxowgenve rny6xe 6000™M_ |PacnpocrpsHeHne UctouwwnKk 
n/n C Ha Memburnx ry 6u- 


aken06 unn | rny6uHa, M z 
a KOTIOBH- f 
am alle 





k Orpag_ Echinothuroida 
4 Cemeftctso Echinothuriidae y) 
1. Kamptosoma abys- KK 6090-6235 "B”’(2) 4374 c-3To, Mupouos, 1971 


sale Mironov Vo EN 
k Orpsxa Spatangoida 
1 LCemetictBo Holasteridae IN 1 
2. Rhodocystis ro- C3 Kxotn 6096 "B’(1) 2600 To,Ho, Mupoxros, 1975 
sea (Agassiz) To Ao 
mpPR 6290-6314 Ra) 
Kafim (B) 5800-6500 “AK” (1) 
cAY 6800-6850 "AK" (2) 
Katim (0) 5900-6300 "AK’’(1) 
6300-6780 "AK’’(2) 
L, emMeHctBo Pourtalesiidae A r] 
3. Ceratophysa An Al 6296-6328 ”B” (1) 4200 cTo Mupoxos, 1976 
ceratopyga val- 2C-3 korn 6272-6282 "B’(1) 
vaecristata Mi- To 
ronov 2 a-w ( 
4. Echinosigra amp- CB KoTAN 6272-6282 "B’ (1) 5035 c3To  Mupoxos, 1974 
hora amphora Mi- To 
ronoy 
5. E.a.indicaMironov aY 6433-6850 "B"(2)  — = Toxe > ¢ 
6. E.amphora ssp.? Tan PL 7000-7170 "B"(1) Benses, Mupouon, 
( 1977a d 
7.  Echinosigra sp. C3KkotTn 6076 "B" (1) Mupoxos, nuy- ¥ 
; To Hoe coo6ueHHe 
8.  Pourtalesia heptne- Ban B 7130-7340 "Gal"(1)  —- - Madsen, 1956b*; 
ri Mironoy ”B’(2) ang Mupoross 19786 
9.  Pourtalesia sp. Xbopt 6100-6650 ” (2) 4664 Anr Muponort 1974, 
(aff. debilis Koeh- wOCcSS 6052-6150 "AK (1) (To, Ao) 1978a 
ler) mMCko: 5650-6070 ”AK"(1) 
run SC 4 
10. Pourtalesia sp. Anows AP 6156-6207 B”(1) Mupouos, 1976 


CemetictsBo Urechinidae 


/ 
11. Pilematecinus CAY (kam (B) 5800-6500 "AK”(1) — - Mupoxos, 1975 
belyaevi Mironov Katim(O) 6740-6780 ”AK”(1) 


*Bnepsnle 9ToT BHA yKa3aH MafceHom nog Ha3BaHneM Pourtalesia sp. (aurorae Koehler?) . 
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TABLE 24. POGONPHORA 
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Lamellisabella 
johanssoni 
Ivanov 


. Siboglinum caulleryi 
Ivanov 

S. longimanus 
Ivanov 

. S. pusillum Ivanov 
Siboglinum sp. II 
Ivanov 

Siboglinum sp. IV 
Ivanov* 

. Siboglinum sp. VI 
Ivanay* . 


Ta6nnua 24 
Toroxodops: — Pogonophora 


Haxoxpenne rny6xe 6000 M 
f 


An 6156-6207 


K cemetictno Lamellisabellidae 


»B” (1) ros, 


+3 emefictso Oligobrachiidae 


Birsteinia sp.* KK 9000-9050 
k eMefhcTBa 
Cyclobrachia auric- Byr8@ 7974-8006 
ulata Ivanov 
Diplobrahia japo- An A4 7200 
nica Ivanov Jee Anon 6600-7587 
MBL8 8800-8830 
Heptabrachia KK 6475-8100 
abyssicola Ivanov 
H, subtilis Ivanov MBIB 9715-9735 
Polybrachia cho- KK e 9000-9050 
anata Ivanov et Anon 6600-6670 
Gureeva : 
Polybrachia sp. G* KK 8100 
Ivanov P 
Polybrachia sp.* Mep 6324-6328 
. Zenkevitchiana KK 8330-9500 
longissima Iva- 
nov 2 
. Polybrachiidae Tlep 6324-6328 
gen. sp. ke 
CemefictBo 
. Sclerolinum javani- A 6820-6850 
cum Ivanov (nom. 
nudum) RYG 
Sclerolinum sp.* Poxwo 6810 


"B”(1) If 
Polybrachiidae 
™B? (l ) . 


"Br (1) 
BRB” (3) 
Br ql) 
"B” (2) bent 


4260 


"B"(1) Sy 


“BY” (1) = 
BR” (a ) 


»~B” (1) a, 
*"Vema’’(1) 


"B"(3) 


"Vema'(1) — 


Sclerolinidae 
"B"(L) 2 


“B" (1) al 


emefActTBo Siboglinidae 


KK 8100 

_P 

ep 6324-6328 
AL 

An 6960-6980 
KK 9000-9050 
KK 8100 

KK 9000-9050 


»B” qd) 22 
"Vema"(1) 5727 


"B” (2) 1950 
‘Bry = 


"B” (1) 7 


"B" (1) - 


Pacmpoctpanenue 
Ha MeHBOIHX rny- 
Ounax 


oF 


To 


Tlep 


CA OF 
Ka oF. 


XOT- 
cKOe M 
TepR , 


ra) 
¢ To 






Mctrowmn 
















































Ivanov, 1957; Hpa- ! 
Hos, 19606 


/ 
Mpauos, 19606 — 


l 
Hsaxos, 1960a, 6 


{ 
Hipanop, 1960a, 6; 


Hsanos, Typeesa,2 
1973 


Manos, 1952, 19606 


Ivanov, 1957; Hne‘son, 
19606 , / 
Hsanos, 19606; Hsa- 

HOB, Fypeces, 1973 


Vaanod, 19606 


Yoanhn, 1969; Ivanov, 
1971 J 
Ivanov, 1957; HpaxHos, 
19606 


fsiiee: 1969; Ivanov, 
1971 

Bensxes, 19666 
(HpaHos) ( 

To xe 4 


Sh 4 


Ivanov, 1957; Hpanos, 
196064 
Ivanov, 1971 


/ a 
Hanon, Typeesa, 1973 
HsaHos, 19606 


To we? 


” 
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Key: 


a. No. in order 

b. Species 

c. Finding at below 6,000 m 

d. Trench or trough 

e. Depth, m 

f. Research vessel (number of findings) 
g. Dissemination at shallower depths 
h. Minimum depth, m 

i. Region of encounter 

j. Source 

k. Family 


Column 8 
1. Ivanov 
2. Gureyeva 
3. Beliaev 
4. The same 


* The types of Pogonophora cited in the letter and number designations or only from the genus names, 
due to the insufficient materials are indicated in the works of A. V. Ivanov [1960b, 1969; Ivanov, 1971] 
without descriptions or only with a description of the pipe grab. However, based on the structure of the 


pipe grabs, Ivanov believes that all of them belong to different new species that differ from those 


previously described. 
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“ry 


ae he ee et ee ten meme at ue are: pa nner tae or en ee ta Re 


TaOnuua 24 (mpononxexue) 


Mase org ie WN eos ee 


20. Siboglinum sp. VIII ByrBG& 71974-8006 ”B”(1) - - " 


Ivanov* 
21. Siboglinum sp. IX  ByrB© 7974-8006 "B"(1) - = ” 
Ivanov* 3 
22. Siboglinum sp. n. An BL 6410-6757 "B”(1) ~ - Benxes, 19666 (Ha- 
Ivanov* Tae HOB ) 
23. Siboglinum sp. n. sind 7565-7587 "B”(1) - - To xe 
ivanov* 
24. Siboglinum sp. n. an 6841 "B’(1) - - 7 
Ivanov* : 
25. Siboglinum sp.* Mep 6324-6328 "Vema’(1) — - VManos, 1969; Ivanov, 
Pe 1971 
26. Siboglinum sp.* Nep 6324-6328 ’Vema’(1) 5751 Nlep To wef 
emMeHctTsBO Spirobrachiidae ; 
27. Spirobrachia bekle- KK 9000-9050 "B’(1) - - Ivanov, 1957; Hpahos, 
mischevi Ivanov SS 19606 2 
28. S.leospira Gureeva Cc 8004-8186 "AK" (1) - - Typeesa, 1975 
closenet depo BO K CemettcTsBo? / 
29. Pogonophora, 6nH- Byr 7974-8006 "B”(1) ~ ~ Hpaxos, 19606 


oe He olMpefenen- 
ubie (Gen. sp. J Iva- 
nov*) 


*Bugbi moronodop, mprBeneHHble non G6yKBeHHbIMH MH UNpOBbIMH OGO3HaYeHHAMH HIM TONbKO C po- 

MOBbIMM H&3B8HHAMH, 43-38 HEQOCTaTQUHOCTH COGpaHHbIX MaTepHanoB yKa3aHbl B paGotax A.B. Haa- 
HoBa [19606, 1969; Ivanov, 1971] 6e3 onmcaHHa um TOMbKO c omncaHHeM TpyG6oK. OgHako, cya” 
mo cTpoeHmo tpy6oK, MpasHos cunTaet, YTO BCe OHM OTHOCATCA K pa3HNHbIM HOBbIM BAM, OTIIHYal0- 
UIMMCA OT ONHCaHHbIX paHee. 
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TABLE 25. ASCIDIAE 
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Key: 


a. No. in order 

b. Species 

c. Finding below 6,000 m 

d. Trench or trough 

e. Depth, m 

f. Research vessel (number of findings) 
g. Dissemination at shallower depths 
h. Minimum depth, m 

i. Region of encounter 

j. Source 

1. family 


Column d 
1. Northwest trough 


Column i 
1. Tasman Sea; southeast Pacific Ocean 


Column j 

. Beliaev 

. Mironov 

. Vinogradova 
. The same 

. Zenkevitch 


Ak WN ke 


Additionally, single Ascidiae that were found closer in the trenches were not defined: Al, 6,296- 
7246 m, V (3); KK, 6,090-6,135 m, V (1); Volc, 6,330-6,785 m, V (2); Ryukyu, 6,660-6,670 m, V (1); P, 
6,040-6,328 m, Vema (1); AK (2); northwest To trough, 6,051-6,127 m, V (4); northwest To trough, 
6,065 m, V (1); SS, 6,052-8,116 m, AK (4); SC, 5,650-6,070 m, AK (1); R, 6,330-6430 m, AK (1); on the 
photographs of the floor obtained in the New Hebrides trench there were also findings 6,758-6,776 m, 
SpFB (1-P) [per: Beliaev, 1966b, 1972; Vinogradova, 1974; Vinogradova et al., 1974; Lemche et al, 
1976; Beliaev, Mironov, 1977a]. 


*The photograph of this Ascidia was published in the book Nauchno-issledovatelskoye sudno Vityaz' 
i ego ekspeditsii [Research Vessel Vityaz and Its Expeditions], [1983, Table XII, 8,9]. 
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Ta6nuua 25 
Acunaun — Ascidiae 





Pacnpoctpauenne 
Ha MeHBOIMX rity- 
6nunax 












































Haxoxnenue rny6Gxe 6000 mM 


‘CemettcrBo Corellidae 
? Corellidae sp. sp. HBN® 7057-7075 "SpFB’(1— Lemche et al., 1976 


0) 
HENH 6758-6776 "SpFB(1— 
a @) 
CemeitictBo Hexacrobylidae I 5 
Hexacrobylus sp. @un PLP 7420-7880 ”B"(1) Bensaes, Mupoxos, 
vole n 1977a (Bunorpafosa)> 
Hexacrobylidae Bonk » 6330 ”"B” (1) 5070 c To To xe U 
gen. et sp. n. 
CemetictBo Octacnemidae 3 

Octacnemus sp. KK 8185-8400 “B”(1) QEG10N BaHorpapona* 
Situla pelliculosa KK 7265-8430 °B”"(3) . 5035 Patiok . Buvorpagosa, 1969a 3 
Vinogradova Q . KK 

THe CemMeiictBo Pyuridae ‘i 
Culeolus murrayi Anou 6156-6207 "B”(1) 3350 c To, Buxorpaosa, 1970 3 
Herdman AHL 
C. robustus Vinogra- KK 7265-1295 "B"(1) Am To xe 
dova gar nw 
C. tenuis Vinogra- NOH , 6156-6207 ”B"(1) 5027 c-3 To ” 
dova C-3 Koti 6096 “B"(1) 

To > : 

Cs Kkotm 6272-6282 "B’(1) 

To 
Culeolus sp. sp. KK yzpp 7210-8015 "B” (2) SenkeBuy H Op., 1955; 

Anon 6380 "B’ (1) | Benses, 19666 (Buxo- 

rpagosa) 3 


CemetictBo Styelidae 


| 
. Cnemidocagpa bythia Kep 6180-7000 °'Gal’(2) 4400 Tacma- Millar, 1959 
(Herdman) ; HOBO M; 
1o~B Ho 


Kpome Toro, He ompefenenHbie Grroxe ODMHOUNbIe SCUHOHK GEUIn HatpeHbI B KenOGEx: A, 6296—7246 M, 
"B"(3); KK, 6090-6135 m, "B’(1); Bonk, 6330-6785 mM, "B”’(2); ProKio, 6660-6670 M, "B’(1); 
Tlep, 6040-6328 m, ’’Vema"(1), "AK" (2); C-3 Korn To, 6051-6127 mM, "B’’(4); C-3 Kotn To, 6065 M, 
"B'(1); HOC, 6052-8116 mM, "AK"(4); m Cxotun, 5650-6070 M, "AK"(1); Pom, 6330-6430 M, 
"AK"'(1); oGHapyxeHbI takxe Ha doTorpadurax ons, nonyrennbix B HI xeno6e, 6758-6776 M, 
"SpFB"(1—®) [no: Bennes, 19666, 1972; Bunorpanosa, 1974; Bunorpagosa u ap., 1974; Lemche et 
al., 1976; Benes, Mupouos, 1977a]. 


*Mororpadua ston scungun onyGnuKonana B KHHTe (Hayuno-uccnegosatenbcKoe cynHo "BuTa3,’’ Hero 
aKcnegnunn)) (1983, raGn. XII, 8, 9]. 
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TABLE 26. OSTEICHTHYES 
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Key: 


. No. in order 

Species 

. Finding below 6,000 m 

Trench or trough 

Depth, m 

. Research vessel (number of findings) 
. Dissemination at shallower depths 
. Minimum depth, m 

Region of encounter 

Source 

Family 

m. Order 


SS Ste: ho ae of 


Column 7 
1. Yucatan trough and region of Puerto Rico trench 


Column 8 

1. Shcherbachev, Tsinovskiy 
2. Nielsen 

3. Andriashev 

4. Rass 

5. Personal report 


*The description of this species by Nielsen for the Puerto Rico trench indicates only one of his findings, 
at depth 8,370 m. Fish from this depth were initially indicated [Staiger, 1972] as Bassogiga 
profundissimus. However, there are several known reports that the fish from the genus Bassogigas were 
also caught in the Puerto Rico trench at depth 7,965 m [Anonym, 1970a,b,c; the report of Prof. G. Voss in 
a March 1, 1971 letter to the author]. It remains unknown if this is the same finding with revision in the 
work of Staiger of the catch depth, or a second finding of the species from the family Ophidiidae. 
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n/n 


1. Coryphaenoides 
sp. 


2. Abyssobro- 
tula galatheae 
Nielsen 


3. Holcomycteronus 
profundissimus 
(Roule) 


4, Leucicorus atlan- 
ticus Nielsen 


5. Careproctus 
(Pseudolipa- 
ris) amblysto- 
mopsis Andriash. 


6.  C. (Pseudolipa- 
ris) sp. n. Andriashev 


7. Notoliparis kerma- 
decensis (Niel- 
sen) 


Ta6nnua 26 
Pui6n1 — Osteichthyes 


Orpra 
1 .Ce weweras Macrouridae 


Haxoxkgenne rny6xe 6000 M 





3/e (waco 
Haxo-Kge- 


Gadiformes 


C-3KoTn 6180 "SM"(1) 
To 
Cémetctrso Ophidiidae 
mpPR 370 “JEP"(1) 2330 
ee 6480-6640 °*B’’(1) 
TlOH = “B” 
LR oUEM 35 PrAl"(1) 5180 
3enM A 
ABY 7160 ”Gal’(1) 
(Ay 
Katim' 5800-6800 “AK”(5) 4580 
Orpsxa_ Scorpaeniformes 
1CemefictBo Liparidae 
KK. 7210-7230 °B”(1) - 
Anouw’' 6156-7587 "B”(2) 
JAP * 
TAP 
Anon: 7565-7587 "B’(1) - 
kez 
epmM. 6660-6770 ”Gal’(1) - 


Pacmpoctpanenne 
Ha MeHbUIHX ry - 
6unax 


J 


To, Ho, 
Ao . 


To, Ho, 
Ao" 


}OxaTaH- 
cKan 
KOTIIOBH- | 
Ha H patou 


oxeno6a TIP 





HcrounnK 








Okutani, 1982 


Staiger, 1972; Niel- 
sen, 1977*; lep6a- J 
ues, DMHoBcKHA, 1980 
Roule, 1913; Bruun, 
1953b; Nybelin, 1957; 
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Hue — Ha rry6une 8370 M. epsBoxnsuanbuo ppl6a c 3TOH rnyGunnpl Gpuia yKa3aHa 
Bassogigas profundissimus. H3pectHo, OgHaKO, HecKoNsKO cooGuleHHA Oo TOM, ¥Yro pbIGa Hu3 pona 


Bassogigas Gputa moiMansa B xKem0Ge Ilyapro-PuKo Takxe Ha rnyGuHe 7965 M [Anonym, 1970a, b,c; 


[Staiger, 


1972] KaK 


co- 


oGurenue mpod. G. Voss B nucbMe astopy oT 1.1]1.1971 r.]. Ocraetca Hen3BecTHBIM, HMeeTCaA TM B BHAY 
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